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The  aim  of  this  little  lx)ok  is  to  supply  students 
with  th(^  information  they  most  need  on  dist*nses  of 
the  eye  during  their  hfispital  course.  It  was  apparent 
frmii  the  l>eginning  that  the  ta.sk  would  Iw  a difficult 
one,  all  the  more  as  several  excellent  manuals,  cover- 
ing nearlv  the  same  ground,  are  alrea<ly  before  the 
public.  That  not  one  of  them  singly  apiK'artMl  exactly 
to  cover  the  ground  most  im|M)rtant  f<ir  the  first 
beginner  in  clinical  ophthalm<d«»gy  encouraged  me  to 
attempt  the  present  work. 

The  scope  of  the  work  has  precluded  frequent  refer- 
ence to  authors,  those  name<l  Inung  chietly  such  ns 
have  made  n*cent  additions  to  our  knowledge  in  this 
country.  I am  greatly  indebted  to  Dr  (lowers.  Dr 
Barlow,  and  other  friends  for  much  information,  and 
for  many  valuable  suggestions.  My  l»est  thanks  are 
ilue  to  Mr  A.  1).  Davidson  for  his  kind  assistance  in 
reading  the  sheets  for  the  press. 

WiMPOL*  Sthkkt; 

October,  1H7U. 


CONTENTS 


PART  I— MEANS  OF  DIAGNOSIS 


PAOR 

List  op  ^ 

CHAPTER  I 

OpTICAt  OrTLlKBS  . . 1 — 17 

lientes  and  prisma  j Refraction  of  tbe  eye,  and  conditions  of 
clear  Tision ; Nnmeration  of  spectacle  lenses  ; Table  sbowinj? 
tbe  eqnivalent  numbers  of  lenses  made  by  the  inch  scale 
and  metrical  scale  respectirely. 

CHAPTER  II 

Extbrnal  Exaiiipatiow  op  the  Ktk  19—88 

Examination  of:— (1)  Surface  of  cornea;  (2)  Tension  of  eye; 

(3)  Field  of  rision  ; (4)  Colour  perception ; (6)  Aenteness  of 
sight ; (6)  Accommodation  ; (7)  Pupils ; (8)  Colour  of  iris  ; 

(9)  External  blood-tessels  of  eye;  (10)  Mobility  of  eye  and 
field  of  fixation;  (11)  Squint  or  strabismus,  apparent  stra- 
bismus, measurement  of  strabismus;  (12)  Diplopia;  (13) 
Apparent  siie  of  objects;  (14)  Protrusion  and  enlargement 
of  eye. 

CHAPTER  111 

Examihatioh  op  tub  Evk  bt  Abtipicial  Light  39 — 63 

(1)  Focal  or  “ oblique”  illumination. 

(2)  Ophthalmoscopic  examination  : — Use  of  the  ophthalmoscope. 


Xll 


CONTENTS 


PAGE 

Indirect  method  : —Api'onraiice  of  Optic  Disc;  scleral  ring,  phy- 
siological pit,  lamina  cribrosa  ; — of  Choroid:— of  Retina:  — 
vessels,  yellow  spot,  fovea  centralis. 

Direct  method  : — Examination  of  vitreous  ; Determination  of 
refraction  ; Table  of  relation  between  refraction  and  length  of 
eye;  Examination  of  fine  details  by  direct  method. 

Rctinoscopy. 


PART  II— CLINICAL  DIVISION 

CHAPTER  IV 

Diseases  of  the  Eveuds  . . fi4 — 72 

Hlcpharitis;  Stye;  Meibomian  cyst;  Horns  and  warty  forma- 
tions; Molluscum  contiigiosum ; Xanthelasma;  I’edicnlns 
pubis.  Ulcers: — Rodent  cancer  ; Tertiary  syphilis ; Tuherclc 
of  conjunctiva;  Lupus;  Chancre.  Congenital  ptosis;  Epi- 
eanthus ; Congenital  trichiasis. 

CHAPTER  V 

Diseases  of  the  Lachimae  .\ppAnATus  . 7.‘1  — 78 

Epiphora,  stillicidium  lacrimarum,  and  lacrimation. 

Epiphora  from  alterations  of  punctnin  and  canalicnlns;  Dacryo- 
liths. 

Diseases  of  lacrimal  sac  and  nasal  duct: — Mucocele  and  lacrimal 
abscess;  Stricture  of  nasal  duct;  Lacrimal  abscess  in  new- 
born infants. 


CHAPTER  VI 

Diseases  of  the  Conjunctiva  . . 79-99 

Purulent  and  gonorrhoeal  ophthalmia;  Muco-purulent  ophthal- 
mia; Catarrhal,  and  other  forms  of  muco-purulent  ophthal- 
mia ; Follicular  conjunctivitis  ; Membranous  and  diph- 
theritic ophthalmia; — Granular  ophthalmia; — Results  of 
granular  ophthalmia;  Panuus,  Distichiasis  and  trichiasis. 
Organic  entropion; — Chronic  conjunctivitis; — Amyloid  dis- 


CONTENTS 


xin 


PAQK 

ease  ; — Spring  catarrh  Conjunctivitis  from  drujfs;— Oph- 
thalmia nodosa; — Primary  shrinking  of  conjunctiva; — Snow 
blindness. 


CHAPIEU  VII 

DiBEASEM  or  THE  CoK^KA  . .100— 12o 

A.  Ulcers  and  non-specific  iufiamination. 

Appearances  of  the  cornea  in  disease: — “Steamy”  and 
“ ground-glass  ” cornea ; Infiltration;  Swelling;  Ulceration; 
Nebula  and  leucoma. 

Symptoms  in  olccration  : — Pbotoplmbia ; Congestion; 
Pain. 

Clinical  tji>esof  nicer : — Simple  ulcer;  Facetting  ulcer; 

— I'hlyrtennlar  affections;  Phlyctenular,  or  recurrent  vas- 
cular ulcer;  Marginal  conjunctivitis.  (Spring  catarrh); 
Crescentic  ulcer  of  old  age;  Infective  ulcers;  Abscess  and 
suppurating  ulcer;  Hypopyon;  Onyx;  Kerato-malacia ; 
Her)>es;  Superficial  punctate  keratitis. 

Trtatment  of  ulcers  of  cornea. 

B.  Diffuse  keratitis. 

Syphilitic  keratitis.  Other  affections  of  the  cornea ; — 
Keratitis  punctata;  Corneal  changes  in  glaucoma;  Conical 
cornea;  Huphthulmos  (Hydrophtltalmos);  Calcareous  film; 
Arcus  senilis;  Inflainmatory  arcus;  Opacity  from  o*e  of 
lead  lotion ; Staining  of  conjunctiva  or  cornea  from  use  of 
nitrate  of  silver. 


CHAPrKU  Mil 

Dukabkb  or  TUB  Iris  . . .12ti  — 13n 

Iritis,  Syiuploms:  — .Muddiness  and  discoloration  of  iris  ; Sync- 
chite ; Corneal  haze;  Ciliary  congestion;  Pain;  Lymph 
nodules ; Hypopyon. 

Results  of  iritis. 

Causes: — Syphilis;  Rheumatism;  Qout;  Sympathetic 
disease;  Injuries  and  local  causes ; —Chronic  iritis. 

Treatment  of  iritis. 

t'ungenital  iridcremia;  Coloboma ; Persistent  pupillary  mem- 
brane. 


XIV 


CONTENTS 


CHAPTEK  IX 

I'AGE 

Diseases  of  the  Cii.iary  Ukoion  . .139—152 

Episcleritis  (or  Scleritis),  Sclcro-kerntitis  and  allied  diseases:  — 
Cyclitis  (Irido-choroiditis,  “Serous  iritis”);  Traumatic 
cyclilis  (or  Paiiophtlinlmitis). 

Sympathetic  affections: — Sympathetic  irritation;  Sympathetic 
intlammation ; Treatment. 


CHAPTER  X 

Injuuiks  of  the  Eyeuall  . . 153—163 

Coutusion  and  concussion  injuries: — Rupture  of  eyeball;  Intra- 
ocular haunorrhage ; Detachment  of  iris ; Dislocation  of 
lens;  Didaclnnent  of  retina;  Rupture  of  choroid  ; Paralysis 
of  iris  and  ciliary  muscle;  Iritis;  Commotio  retina,*;  Trau- 
matic myopia. — Treatment  of  blows  on  eye ; Dislocation  of 
lens. 

Surface  wounds  of  eyeball: — Abrasion  and  foreign  body  on 
cornea;  Foreign  body  on  conjunctiva. 

Burns  and  scalds ; Prognosis  uncertain  for  some  days : — Lime- 
burn  ; Serious  results  of  severe  burns. 

Penetrating  wounds  of  eyeball : — Slight  cases ; Severe  cases ; 
Traumatic  cataract ; Cyclitis  ; Foreign  body  in  eye.  Treat- 
ment.— Rules  as  to  the  excision  of  wounded  eyes.  Electro- 
magnet for  removing  bits  of  iron. 


CHAPTER  XI 

Cataract  ....  164— 181 

Senile  changes  in  lens. 

Definition  of  cataract : — General  cataract : — Nuclear  and 
cortical,  each  may  be  hard  (senile)  or  soft  (juvenile); 
Congenital.  Partial  cataract : — Lamellar ; Pyramidal;  An- 
terior and  posterior  polar.  Cataract  following  wound  or 
concussion  of  eyeball. 

Primary  and  secondai'y  cataract. 


CONTENTS 


XV 


FAOB 

Symptoms  and  diagnosis  of  caUract.— Prognosis  before  and  after 
operation. 

Treatment  . — Palliative  ; Atropine.  Radical;  Extraction,  Dis- 
cission or  solution.  Suction. 

Rules  as  to  operating  for  cataract;  Artificial  ripening  of 
cataract;  Causes  of  failure  after  extraction  ; H»inorrhage; 
Suppuration  of  globe ; Iritis  ; Prolapse  of  iris  ; Influence  of 
lacrimal  disease. 

Sight  after  removal  of  cataract. 

Treatment  of  lamellar  cataract. 

Cataract  following  injnry  ; Dislocation  of  lens. 

CHAPTER  XII 

DisRAsaa  or  tub  Choboio  . 185  — 200 

Partici|iatiuu  by  tlie  retina  and  the  vitreoos. 

Appearances  in  health;  Appearances  in  disease: — Atrophy,  Pig- 
ment in  choroid  and  retina;  Kxndations,  syphilitic,  tuber- 
cular; Rupture;  **  Colloid  *’ change ; Htemorrhages. 

Clinical  forms  of  disease:  — Syphilitic  choroiditis  disseminata; 
Jdyopic  changes ; Central  senile  choroiditis ; Psendo-gliomn  ; 
Other  forms. 

Coloboma ; Albinism. 


CH.\PTKR  XIII 

Diskasbs  or  tub  Rbtina  . aol- 222 

Appearances  in  health  Blood-vessels,  yellow-spot,  and  “halo” 
arouud  it ; **  Upa«]ne  nerve- fibres.” 

Appearances  in  disease:— Congestion ; Retinitis,  Diffuse, 
Localised,  with  white  spots  and  hemorrhages.  Solitary 
patch. 

II«morrhage;  Pigmentation;  Atrophy;  Disc  in  Atrophy  of 
retina ; Detachment. 

Clinical  forms  of  disease Syphilitic  retinitis;  Albuminuric; 
Hamorrhagic;  Retinitis  apoplectica  and  large  single  hamor- 
rhages;  Embolism  and  thrombosis;  Retinitis  pigmentosa;' 
Retinitis  from  intense  light. 


XVI 


CONTKNT8 


C’HAPTEl!  XIV 

I'AOE 

U18KA8KS  OF  TjiK  OiTic  Nerve  . . 22:i— 237 

Relation  between  clinnges  at  the  Dise,  cliseiise  of  the  optic  Nerve, 
and  affection  of  Sight. 

Pathological  changes  in  optic  nerve. 

Appearances  of  optic  disc  in  disease: — Inflammation,  optic  neu- 
ritis, papillitis,  or  choked  disc;  Atrophy  after  papillitis; 
Papillo-retinitis. 

Etiology  of  papillitis.  Retro-ocular  neuritis ; Syphilis 
causing  papillitis. 

Atrophy  of  disc: — Appearances  and  causes;  Clinical 
aspects ; State  of  sight,  field  of  vision,  and  colour  percep- 
tion ; A.  Double  atrophy ; R.  Single  atrophy. 


CHAPTER  XV 

Amulyopia  and  Eunctional  Disoudehb  of  Sight 

238-254 

“Amblyopia’'  and  “Amaurosis:’’ — Single  amblyopia: — From 
suppression  or  congenital  defect;  from  defective  images; 
from  retro-ocular  neuritis.  Double  amblyopia  : — Central 
amblyopia  (Tobacco  amblyopia). 

Hemianopia;  Hysterical  amblyopia  and  Hyperrosthesia  oculi ; 
Asthenopia. 

Functional  disorders  of  vision;  Endemic  nyctalopia;  Heme- 
ralopia; Coloured  vision;  Micropsia;  Muscaj  volitantes ; 
Diplopia;  Malingering;  Colour-blindness. 

CHAPTER  XVI 

Diseases  of  the  Vitreous  Humour  . 255—250 

Usually  secondary  to  other  disease  of  eye. 

Examination  for  opacities  : — Cholesterlnc;  Blood;  Blood- 
vessels in  vitreous;  Cysticcrcus. 

Conditions  causing  disease  of  vitreous : —Myopia ; Blows  and 
wounds;  Spontaneous  hajmorrhage;  Cyclitis,  choroiditis, 
retinitis;  Sympathetic  disease. 


CONTENTS 


XVM 


CHAlTKIt  XVII 
ClLiCCOMi  . 


PAUE 

. 260— 27'J 


Primary  and  iecondary. 

Priiniirv  plam  om  i;  — I’rtMiionitory  ; Cbronic  or  Siinplf  ; 

Sulittciito  ; Acute  ; Abaolute. 

(1|ibtb;dmo«copic  cJi»nge«  ; Cupping  of  di»c. 

Symptoms  expluine*! » Meclianism. 

(Jen.  nil  and  diatbftic  causes;  Treatment;  I'ro^tioai*. 
Secondary  g'nucoma ; Condition*  causing  it. 


CHAPrKH  XVllI 

Ti’mochs  a.nd  New  Oaowiu*  . . 28t)- 

A.  Of  tbe  conjnuotiva  and  front  of  tbc  ejeball.  Caulifloarcr 
wart;  liiipus ; Syphilitic  tar»it>*;  Pinguccnla ; Pterygium; 
I.ympbalic  cyiU  ; Dermoid  tuiuour;  Kpiscicriti*  simulating 
tumour;  Fibro-fatty  growth;  Cystic  tumours;  Fibrous 
and  Hony  tumour* ; Kpitbelioma  ; .Swwuia. 

H.  I utraocular  tumour*. — Olionia  of  retina.  Sarcoma  of  choroid ; 
Tubercular  tumour  of  rboroi^*  lumour*  of  iri*  s Sar- 
loma;  Sebaceous  tumour;  Cy»U;  Granuloma. 


CIIAPTF.U  XIX 

Injcbik*,  Diseases,  asd  Tcuorus  or  the  Orbit 

2y0-298 

Contusion  and  toncusaiou  injuries:— Emphysema  of  orbit;  Trau- 
matic ptosis. 

.Abscess  and  cellulitis  of  orbit;  lutlammatiou  and  abscess  of 
lacrimal  gland. 

NVoiinds  Of  eyelids;  of  orbit ; Large  foreign  Iwtlies  in  orbit. 

Tumours  of  orbit;  General  symptom*. — Distension  of  frontal 
sinus;  Ivory  exostosis;  Tumours  growing  fn»m  part*  around 
the  orbit;  Pulsating  cxoplitlialiuos ; Cystic  tumours;  Solid 
iutroorbital  tumour*.  Nevus.  Dermoid  tumour  in  eye- 
brow , 


h 


XVIll 


CONTENTS 


CHAl'l’KH  XX 

I’AOE 

Euitoiis  OF  Ukekactio.v  AND  Accommodation  2'J9  332 
Eminetropia ; Ametro]ii!i. 

Mjfojiia. — Symptuiiis  : — liisuHicifiu-y  of  iiikTiiul  recti.  Posterior 
stapliyloniii  and  crescent;  Otlier  coin|i1ications.  'I'i’sts  for. 
CaiHcs.  Measurement  of  degree.  Treatment;  Spectacles; 
Tenotomy. 

H_\  permetropia. — Symptoms  : — Aecommodalive  astlicnopi.i.  Tests 
for  liypermetropia.  Treatment;  Spectacles. 

Astigmatism. — Uegular  and  irregular;  Seat;  Focal  interval; 
Cylindrical  lenses ; Forms  of  regular  astigmatism  ; Detec- 
tion and  .Measurement;  Spectacles. 

Uiicf|ual  refraction  in  the  two  eyes  (Anisometropia). 
Presbyopia: — Kate  of  jirogress;  Treatment: — llange  and  region 
of  accommodation  in  E.,  M.,  and  II. 


CTIAPTEll  XXI 

SrRAUIS.MUS  AND  Pakaltsis  . . 333—353 

Defiu'ition  of  strabismus;  Diplopia;  True  and  false  Image; 
Homonymous  and  crossed  diplopia;  Suppression  of  false 
image. 

Causes: — Strabismus  from  over-action;  from  weakness;  from 
disuse ; from  weakness  following  tenotomy ; from  jiara- 
lysis. 

Paralysis  of  Sixth  nerve  (external  rectus) ; of  Fourth  nerve 
(superior  oblique);  of  Third  nerve;  Ophthalmoplegia  ex- 
terna.— Primary  and  secondary  strabismus ; Giddiness  in 
paralytic  strabismus. 

Affections  of  Internal  muscle  of  eye  : — Physiology  and  action  of 
drugs  on  the  Internal  Muscles;  Affections  of  Pupil  alone; 
of  Accommodation  alone;  of  Pupil  and  Accommodation; 
Ophthalmoi»legia  interna. 

Causes  of  external  ocular  paralyses  : — Syphilitic  growths; 
Meningitis;  Tumours;  llheumatism.  Causes  of  internal 
ocular  paralyses.  Treatment. 

Nystagmus. 


CONTENTS 


XIX 


CHAl'TKU  XXII 

PAGE 

OPKBATIONS  ....  354 — 31*7 

A.  On  the  ejelidf. 

Kpilatiuii;  K\'cr*ioii  of  lid;  Meihomian  cyst;  Inspection 
of  cornea;  Spasmodic  entropion;  Organic  entropion  and 
tricliiusia ; Ketropion  ; Klcpharoplasty  ; I'tosis  ; C'antho- 
plasty  ; IVritoniy  ; Syuibleplwrun. 

I(.  On  the  lacrimal  apparatus. 

Lacrimal  abscess;  Slitting  canalicnins  ; Stricture  of  nasal 
duct,  (1)  Probing,  (2)  Incising,  (3)  Syringing. 

C.  Fur  strabismus. 

Tenotomy: — Onicfe’s;  Critclictt’s  ; Liebreieb's.  liead- 
justinent  and  Advanecinent. 

1).  FIscisiun  of  the  eye  and  alLTuative  u(terations.  Abscission, 
(.tpt’co-ciliary  Xcurotoniy,  Krisceratiun. 

K.  On  the  cornea. 

ForvigJi  body;  Paracentesis;  Corneal  section  for  nicer; 
Conical  cornea. 

F.  On  the  iris. 

lridoct«>my: — For  artificial  pupil;  for  glaucoma.  Irido- 
dt*sis;  Iridotoiny  (Iritomy). 

Sclerotomy. 

G.  Fur  cataracL 

Kxtraction  : — Linear;  Graefe's  “ nnxlificd  linear  Short  ’ 
flap;  Corneal  section;  Old  flap.  Complications  during  ex- 
traction. Treatinent  after  extraction.  Secondary  u|>era- 
tions.  Disc-ission  or  Solution ; Suction.  Treatment  after 
solution  and  suction. 

Anaathesia  in  Ophthalmic  Surgery. 


PART  III.— DISEASES  OF  THE  EYE  IN  RELATION 
TO  GENERAL  DISEASES 

CHAn-KIt  XXIII  . .:jU8-428 

A.  Gkmkal  Dibeasks 

Kye  diseases  caused  by  Syphilis,  acquired  and  inherited,  dis- 
eases of  optic  nerve  and  oculo-motor  nerves  in  relation  to 


XX 


CONTENTS 


PAGK 

syjjliilis;  Smallpox;  Scarlet  fever,  typhus,  i,c. ; Diphtheria; 
Measles;  Mumps;  Chicken-pox  and  Whoojting-cough  ; Mala- 
rial fevers;  Uelapsing  fever ; Kpidemic  cerehro-spinal  Men- 
ingitis; Purpura  and  Scurvy;  Pyajmia  and  Septicajmia  ; 

Lciid  poisoning;  Alcohol;  Tobacco;  Disulphide  of  carbon; 
Quinine;  Kidney  disease;  Diabetes;  Leucocy tlnuinia ; Per- 
nicious anrcinia  ; Heart  disease;  Tuberculosis;  Hheumatisin 
and  Gonorrhcetil  Kheuniiitism  ; Gout,  personal  and  inherited  ; 
Struma ; Entozo.i. 

B.  Local  Disease  at  a Distance  from  the  Eye 

Eye  symptoms  caused  by  : —Megrim  ; Neuralgia  and  Sympathetic 
disease  ; Diseases  of  brain  : — Cerebral  tumour  ; Syidiilitic 
disease;  Meningitis;  Cerebritis ; Hydrocephalus;  Diseases 
of  spimilcord: — Myelitis;  Locomotor  ataxy.  General  ptira- 
lysis  of  instine.  Lateral  and  Insular  Sclerosis. — Motor 
tlisorders  of  eyes  and  affections  of  the  pupils  in  cerebral  tind 
s]iinal  disease. 

c.  Tub  Eye  shauino  in  a Local  Disease  of  the 
Xeighuouuino  Pakts 
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PART  I 

MEANS  OF  DIAGNOSIS 


The  foll«»win>f  abbreviations  will  1h‘  uao<l  in  this  work  ; 


T. 

Tension  of  the  eyeball. 

K. 

Emmet  ropia. 

M. 

Myopia. 

H. 

Hy|>ermetropia. 

m.  H. 

Manifest  hyjienuotropia. 

1.  H. 

Latent  hypermetropia. 

Pr. 

Premhyopia. 

As. 

Astigmatism. 

Acc. 

A ccominodation. 

1»- 

Puuctum  proximnm  or 
itcar  point. 

r. 

Pnnctum  remotissiinum  or 
far  point. 

p.  1. 

Perception  of  light. 

P. 

Pupil. 

tn. 

Metre. 

<'ia.  (VnUmetiv. 

mm.  Millimetre. 

1>,  Dioptre,  the  unit  in  the 
metrical  iyitein  of  mea- 
suring lenses ; a lens 
whose  focal  length  is 
1 m. 

y.  a.  Yellow  spt»t  of  the  relina. 

O.  D.  Optic  disc. 

F.  Field  of  Tuion. 

V.  Visum,  acuteneas  of  sight, 
power  of  distinguishing 
form. 

SumboU.—  + A convei,  — a con- 
cave, lens. ' Ftiot,"  Inch, 
Line. 


CHAPTER  I 

OPTICAL  OUTLINEfl 

1.  Rjiys  of  li^lit  arc  deviattnl  or  refracbnl  when  they 
pass  fn)in  one  trans|)arent  mt*dimn,  e.  (j.  air,  into  another  of 
<lifferent  density,  e.  g.  wat4*r  or  glass. 

2.  If  the  deviation  in  j>a88ing  from  vacuum  into  air  Is? 
n*presented  by  the  numlier  1,  that  for  crown  glass  (of 
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inimito  j)risins,  cacli  with  a ditTomit  refracting  an^Hc.  Fi^.  (! 
sliows  two  sucli  clonuMits  of  a convex  lens,  tlie  an<,Me  {<,)  of 


Fig.  5.— Kefraction  by  ii  thin  lens  the  same  for  all  rays  inculent 
at  the  same  distance  from  the  axis. 


tli(,‘  ])rism  at  tlie  edge  of  the  lens  being  larger,  and  there- 
fore, in  accordance  with  § 5,  refracting  more  than  /3,  the 

angle  of  the  ])risni  near 
the  axis.  If  two  parallel 
rays,  a and  traverse  this 
system  a will  be  more 
refracted  than  h,  and  th(> 
rays  will  meet  at  /.  Fig. 
7 shows  the  corresj)onding 
facts  for  a concave  lens 
by  which  i)arallel  rays  are  made*  divergent. 

10.  The  only  ray  not  refracted  by  a hms  is  the  one  ]>ass- 


Kio.  0. — I’risinatic  elements  of  a 
convex  lens. 


ing  through  the  centre  of  each  surface  (compare  § 2),  which 
is  i]u‘  j>riuclpaJ  (itis  (ax,  Fig.  8).  Secamlary  axetf  are  rays 
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(surli  ;is  8.  <ir)  uiul  ciiuT^'in'^'  at  jMtints  on  tin- lens 

I»arall*‘l  to  eaeli  otln-r,  ainl  lu*nct*  {8>‘r  § 4)  not  altere*!  in 
direction  ; all  ravs  which  pass  throii;,'h  the  central  j«>int  ol 
the  lens  are  wcoiularv  axes  (**xe«‘j»t  the  prineijuil  axis). 

1 1.  The  i>rincijntl  fncu8  (J\  Fij;.  lO)  of  a lens  is  the  js»int 
where  the  ravs,  a <t,  that  wen-  jKirallel  Iwfon-  thev  travers*-*! 
the  lens  meet,  aft*  r they  have  {tiiss«sl  throne'll  it  ; the  devia- 
tion of  ea«-h  my  varyiii;'  directly  with  its  distance  fn>in  the 
prineijml  axis  (Fij;.  t>). 


Itut  tills  is  only  approximately  true,  lit  an  oniiimry  leus  the  rn\s 
(<i,  Fijf.  9)  which  traveme  the  margin  are  retlecteJ  more,  ami  meet 
s»Hiiier,  than  tl-e  rays  (h)  whicli  li«  nearer  the  axis  ; ami  the  result  is, 


Kio.  9.—  Spherical  aberration. 


not  one  focus,  but  a number  of  foci.  " Spherical  aberration  ” increuM  .- 
with  the  site  of  the  lens.  In  the  eye  it  is,  to  a great  extent,  prevenUsl 
by  the  iris,  which  cuts  otf  the  light  from  the  margin  of  the  trystalline 
lens. 


If  pamllel  rays  are  incident  from  the  side  towards  /' 
( 1*  itT-  I**)  they  wdl  la-  fiH-us.siil  at  at  the  ,'Mime  distaiiei- 
from  the  lens  iis  f ; hem-o  every  lens  has  two  |irinei|ial 
hs-i  anterior  and  [sisterior 

12.  T\u‘  jHil/i  of  a my  im.ssin;:  from  one  |Miint  to  another 
is  the  same.  what«-ver  its  , tin-  |mth  of  the  rav  ///>' 

( Fi)^  lO)  is  the  same,  whether  it  jniss  from  r'  /',  or  in  the 
contrary  direction. 
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minute  ])risins,  eacli  with  a ditferent  refraetiiif»  an<>l(j.  Fi^^  (i 
show.s  two  sucli  (dements  of  a convex  lens,  the  anjifle  (a)  of 


Fig.  5. — Refraction  by  ii  tliiii  lens  the  same  for  all  rays  incident 
at  the  same  distance  from  the  axis. 


the  prism  at  the  edge  of  the  lens  being  larger,  and  there- 
fore, in  accordance  with  § .5,  refi-acting  more  than  /3,  the 

angle  of  the  prism  near 
the  axis.  If  two  parallel 
rays,  a and  h,  traverse  this 
system  a will  lx-  more 
refracted  than  h,  and  the 
ravs  will  meet  at  f.  Fig. 
7 shows  the  corresponding 
facts  for  a concave  lens 
by  which  parallel  rays  are  made  divergent. 

10.  The  only  ray  not  rcdracted  by  a lens  is  the  one  pass- 


r 

■ 

fl 

a 

j 

Fio.  G. — Prismatic  elements  of  a 
convex  lens. 


Fig.  7. — Prismatic  elements  of  a 
eoncavc  lens. 


Fig.  8. — Axes  of  a lens. 


ing  through  the  centre  of  each  surface  (compare  § 2),  which 
is  the  2>rincipal  axis  (ax,  Fig.  8).  Secondary  axes  are  rays 
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(such  118  s.  ax)  ent«*rinf;  au<l  euierj^iu^;  at  jH.»int8  on  tin*  lens 
jmrallel  to  eiwh  other,  ainl  hence  (»e<f  § 4)  not  alten.**!  in 
direction  ; all  ravs  which  jiass  through  the  central  jniint  of 
the  lens  are  secimJary  axes  (excej»t  the  princijial  axis). 

11.  The  prindiMl  focus  (/,  h'ig.  lO)  of  a lens  is  the  jsjint 
where  the  rays,  a a,  that  were  {tarallel  liefore  they  traverseil 
the  lens  meet,  after  they  have  jiastkil  tlm^ugh  it ; the  devia- 
tion of  ♦•ach  niv  vaiying  directly  with  its  distance  from  the 
princii>al  axis  (Fig.  6). 

Hut  tliis  is  only  approximately  true,  lu  an  ordinary  lens  the  rays 
(a.  Fig.  9)  which  traverse  the  margin  are  reflected  more,  and  meet 
S4V)ii«'r,  than  the  rays  (h)  which  lie  nearer  the  axis;  and  the  ri‘sult  is. 


Fio.  y. — Spherical  aberration. 


not  one  focus,  bat  a number  of  foci.  " Sjdierical  aberration  ” increases 
with  the  sixe  of  the  lens.  In  the  eye  it  is,  to  a great  extent,  prevented 
by  the  iris,  which  cuts  oiT  the  light  from  the  margin  of  the  crystalline 
lens. 

If  parallel  rays  are  incident  from  the  side  towards  (' 
(Fig.  Ill)  they  will  Is*  fiH’iisMsl  jil  f,  at  tlu*  same  distaiiee 
from  the  lens  os  / ; heiure  every  lens  has  two  princi|»al 
f<H'i  anterior  ami  jMtst«*rior. 

1*J.  Tile  {Htlh  of  a ray  {nissiiig  from  one  |s»int  to  another 
is  the  saim*,  whatever  its  ditertion  ; the  jsith  «>f  the  rav  hh' 
(Fig.  10)  is  the  same,  whether  it  jiass  from  c f,  or  in  the 
contrary  direction. 
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18.  From  § 7 it  follows  that  iu  Fijf.  10  the  aiij'les  a ami 
a'  are  equal,  ami  hence  the  ray  b,  (liverf,un^  from  cf,  will 
not  meet  the  axis  at  /,  but  at  c'/' ; cf  and  c'f  are  conjugate 


Fig.  10. — Foci  of  a convex  lens. 


points,  and  each  is  the  conjugate  focus  of  the  other.  The 
aiif^le  a or  a'  remaining  the  same,  then  if  cf  lie  further  from 
Ihe  lens  c'  f will  approimh  it.  A ray  (c)  directed  towards 
the  axis  will  be  focussed  at  c"f,  Ix^ause  the  angle  a"—a\ 
no  real  point  conjugate  to  c"  f exists  ; but  if  the  ray  start 
from  c"  f"  it  will,  on  taking  the  direction  c,  appear  to  have 
come  from  vf,  which  consequently  is  the  virtual  focus  of 
c"/'  (see  § b). 

14.  All  the  foci  of  concave  lenses  are  virtual.  In  Fig.  11, 
a,  ])arallel  to  the  axis,  is  made  divergent  (see  Fig.  7),  its 


Fig.  11. — Foci  of  a concave  lena. 

virtual  focus  being  at /;  similarly  cf  is  the  virtual  conjugate 
focus  of  the  point  emitting  the  ray  b. 

15  In  eijually  biconvex  or  biconcave  lenses  of  crown 
glass  the  principal  focus  f is  at  the  centre  of  curvature  of 
either  surface  of  the  lens  (t.  e.f=r,  the  radius)  ; in  plano- 
convex (or  concave)  lenses  f=2r. 
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1().  Inuujeit. — Tlif  imaffp  fonucd  l»y  a lens  consists  of 
ft>ci,  each  of  which  com*sjiomls  to  u |K»int  on  the  object, 
(iiveii  the  fwi  of  the  Inmndary  ]>oints  of  an  object,  we  have 
the  ]>o8ition  and  size  of  its  inia>irc. 

In  Fi>^.  12  the  object  a b lies  lieyond  the  focus  /.  From 


Fio.  12. — Heal  inverted  image  formed  by  a convex  lens. 


tlie  terminal  |s»int  a take  two  rays,  a anda',  the  former  a 
s<‘ct)ndary  axis,  and  therefon*  unn*fra4'U‘d,  the  latter  ]>iirallel 
t<*  the  |>rinci]ial  axis,  and  thendore  |iiissin^  aft<-r  ndraction 
throu^dt  the  priiu'i}ml  bn-us  /.  Thes**  two  rays  (and  all 
others  which  {>ass  through  the  lens  from  the  |M>int  «i ) will 
imvt  at  A.  the  <-oiijupit<>  bs-us  of  a Himilarlv  tlu*  bsMis 
of  the  jtoint  h is  found,  and  the  real  inverteil  cinijupite 
ima+re  of  a h is  forimil  at  a b.  The  relative  siws  of  <i  h 
and  A B var>-  as  their  distamvs  from  the  lens. 

If  a 6 Im>  so  far  off  tliat  its  rays  are  virtually  ]>urullel 
on  reaching'  the  lens,  its  ima^ce  a b will  In*  at  f,  and  ven- 
small.  If  (I  b 1h’  at  f its  rays  will  iHiimie  ]»arullel  aft«T 
refmetion  (§§  11  and  12).  and  form  no  ima^'**.  If  a h 
lu*s  Isdween  / (or  f)  and  the  lens,  the  rays  will  diver;.re 
aft4*r  ndniction,  and  ai^niin  will  not  form  an  ima)f«‘ 

Kifi.  10.  r"/')- 

Hut  in  the  hist  two  cases  a virtual  ima^'e  is  seen  l»v  am 
eye  so  ]>hM'e«l  ais  to  r«it*ive  the  rays.  In  F’i^.  HI  two  ravs 
from  a taki*  aift«'r  ndnution  the  cours«*  shown  bv  n and 
virtually  meeting'  at  a (sec  Fig.  lo,  r /)  ; and  am  observer 
at  X will  see  at  a u a virtual,  magnitit'd,  erect  image  of  a b. 
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The  eiilarf'emeiit  (in  Fi^.  13)  is  j'reater  tlie  nearer  a 6 is 
to/,  ami  f^reatest  when  it  is  at/.  But  as  a n has  no  real 


Kio.  13. — Virtiml  erect  iiniigc  formed  by  ti  convex  lens. 

tjxistence,  its  ajipareiit  size  varies  w'ith  Ihe  known,  or  esti- 
mated, distance  of  the  surface  aj^ainst  which  it  is  })rojected. 
A uniform  distance  of  j>rojection  of  about  12"  (30  cm.)  is 
taken  in  comj)arinf>;  the  mairnifyiiif'  power  of  <lifferent 
lenses. 

When  a h is  at/  (Fif'.  13)  we  shall  find  on  trial  tluitthe 
ima<^e  a n can  be  seen  well  only  by  brinf^in^^  the  eye  close 
up  to  the  lens;  at  a (greater  distance  oidy  part  of  the 
ima<i’e  will  be  seen,  and  this  part  will  be  less  brij^htly 
lighted.  This  is  imijortant  in  direct  oi)hthalmoscopic 
examination  (p.  52).  Thus  in  Fig.  14  an  observer  placed 


Fig.  14. — Virtual  image;  result  of  observer  varying  distance 
of  bis  eye  from  the  lens. 


anywhere  between  the  lens  and  x,  receiving  rays  from 
everv  part  of  ii  h,  will  see  the  whole  image.  But  if  he 
withdraw  to  y,  his  eye  will  receive  rays  only  from  the 
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central  jmrt  of  a b,  and  will  therefore  not  see  the  ends  of 
the  ol)ji>et. 

It  is  easilv  slu>wn  by  similar  constructions  that  the 
imatjee  formed  by  concave  lenectt  are  always  virtual,  erect, 
and  diminished,  whaU*vcr  the  distance  of  the  objcrt 
( Fii,;.  15).  {CunifKire  Fi^.  11.) 

17.  Tin*  siz*?  t»f  the  ima^'e  (whether  rt‘ul  or  virtual) 
varies  with  (1)  the  focal  length  of  the  lens,  and  (2)  the 
ilistanc-e  of  the  object  from  the  princijial  fiK*us. 


Fio.  15. — Iiiiaffi*  forni»-U  by  » concave  lent. 


(1)  The  shorter  the  focus  of  the  lens,  tin*  ^n*at4*r  is  its 
effect  or  the  “Htrou^**r”  it  is;  ilu’  refractive  jutwcr  of  a 
lent  mnVs  inversely  as  its  focal  letujih. 

(2)  For  a convex  lens,  the  imap*  (wh«*ther  n*al  or 
virtual)  is  larp.*r  (i.  e.  the  efT**ct  >^n*ab*r)  the  m*arer  the 
objevt  is  to  the  princijsil  focus  (whether  within  or  l>eyond 
it). 

For  a concave  lens,  the  imaffe  is  smaller  (i.  e.  the  effect 
f'reater)  the  further  the  ol)jt*ct  is  from  the  lens  (whether 
within  or  ls*yond  the  focus). 

18.  Prisms. — Any  object  vieweil  throU};!!  a ])rism  s»*ems 
displaced  towards  the  edp*  of  the  jirism,  and  the  amount 
of  the  disphuvment  varies  dinrtly  as  the  size  <»f  the 
n'fnu  tiuv'  an>;le  (§§  5 and  H).  The  eye  is  direct«*d  to- 
wanls  the  jsisition  which  the  object  now  seems  to  lake, 
and  this  effect  may  K*  variously  utilis«*<l : — 1.  To  lessen 
the  ronvenjence  of  the  visual  lines  without  removing  the 
objtvt  further  from  the  eyes.  In  J’ig.  Id  the  eyes,  u and  l. 
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arc  looking'  at  the  object  (oh)  with  a couvcrj'eiicc  of  the 
visual  lilies  re])rc8eiitccl  by  the  aii^lc  «.  If  prisms  be  now 

added  with  their  edi^es  towards  the 
temples  they  detlect  the  liKlif> 
that  it  enters  the  eyes  under  the 
smaller  angle  ft,  as  if  it  had  come 
from  oh',  and  towards  this  point 
the  eyes  will  be  directed,  though 
the  object  still  remains  at  oh.  The 
same  effect  is  given  by  a single 
prism  of  twice  the  strength  before 
one  eye,  though  the  actual  move- 
ment is  then  limited  to  the  eye  in 
<piestion.  If  spectacle  lenses  be 
placed  so  that  the  visual  lines  do 
not  pass  through  their  centres 

Fm.  lO.-Kffectofiirisms  tliey  act  as  prisms,  though  the 
ill  lessening  converg-  strength  of  the  prismatic  action 

varies  with  the  power  of  the  lens 


Fig.  17. — Lenses  acting  us 
prisms. 


Fig.  18. — Diplopia  re- 
moved by  prism. 
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Tid,U  showing  the  Prismatic  Effect  of  Decentering  Lenses 

(Maddox). 

Amount  of  Deceutmtion  iu  Millimetres.  ; 
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ami  7).  In  Fij;.  17  the  visual  lines  i»ush  outside  the 
eentr**s  of  the  convex  lenses  (a)  and  inshle  th<M«'  of  the 
concave  lenses  (6).  Em  h juiir  therefore  acts  as  a prism 
with  its  t*dg<*  outwanls. — 2.  To  remove  double  vision  caus«‘<l 
l»v  sli^rht  dt^^nt's  of  strahismus.  Tile  prism  so  alters  the 
♦linvtion  of  the  ravs  as  to  compensate  f*)r  the  ahnomial 
direction  of  the  visual  line.  In  Fijf.  18  k is  direc  ted  to- 
wards X insteml  of  towards  ob,  and  two  ima^-s  of  ob  an* 
scfii  (see  Chap.  XXI).  The  prism  (p)  deflc*cts  the  niys  to 
y,  the  yellovr  siK»t,  and  single  himK-ular  visi<»n  is  the 
result. — 3.  To  test  the  strength  of  the  ocular  muscles.  In 
Fif^.  Ill  the  prism  at  first  caus**s  diplopia  hy  displaciiif'  the 
rays  fn»m  the  yellow  sjstt  (y)  of  the  eye  (k)  (Chap.  XXI). 
Hy  a com[s*nsutinj^  rotation  c»f  the  eye  (corn«*a,  outwards, 
shown  in  the  figure  by  the  change  of  the  transverse  axis 
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from  1 to  2,  y is  broiij^ht  inwards  to  the  situation  of  im, 
the  images  are  fused  and  single  vision  restored ; the 

1‘ffeet  of  the  prism  is  overcome 
by  the  action  of  the  extcumal 
rectus.  This  “ fusion  power  ” of 
the  several  pairs  of  muscles  may 
be  expressed  by  the  strongest 
[)rism  that  each  pair  can  over- 
come. The  fusion  power  of  the 
two  external  recti  is  represented 
I>y  a ])rism  of  alx)ut  8° ; that  of 
the  two  internals  l>y  25°  to  50° 
or  more;  that  of  the  supeiior 
and  infei'ior  recti,  acting  against 
each  other,  by  only  about  3°. — 
4.  Feigned  hlindnestf  of  one  eye 

Fio.  iy. — I'risiu  usoil  for  tfst-  often  be  exposed  by  means 
ing  strtMigih  of  iniisclc.  of  the  dii)lopia  (unexpected  by 

the  j«it lent) produced  l>y  a prism. 
The  prism  should  Ikj  stronger  than  can  be  overcome  by  any 
effort,  e.  g.  8°  or  10°,  base  upwards  or  downwards.  The 
patient  is  l)est  thrown  oft'  his  guard  if  the  i)rism  l>e  held 
before  the  sound  eye.  ' If  he  now  exclaims  that  he  sees 
double  he  must  of  course  be  seeiim  with  both  eves. 

10.  liefradion  of  the  eye.  —The  eye  presents  three  refract- 
ing surfaces — the  front  of  the  cornea,*  the  front  of  the 
lens,  and  the  front  of  the  vitreous  ; and  in  the  normally 
formed  or  emmetro2)ic  eye  (E.),  with  the  accommodation 
relaxed,  the  jirincijjal  focus  (§  11)  of  these  combined  diop- 
tric media  falls  exactly  uj)on  the  layer  of  rods  and  cones  of 


* Tlio  posterior  surfucc  of  the  coriieu  being  purullel  with  the  ante- 
rior causes  no  deviation,  and  the  aqneous  has  tlie  same  refractive 
power  as  tlie  cornea.  Hence  the  refractive  effect  of  tlie  cornea  and 
aiiueoHS  togetlier  is  the  same  as  if  tlie  corneal  tissue  extended  from  the 
front  of  the  cornea  to  the  front  of  the  lens. 
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tlu*  retina,  I.e.  the  eve  in  a state  of  aecomim^lative  rest  is 
a«lajit«*<l  for  jwinillel  ravs.  The  js»int  at  which  the  s«‘eonthirv 
axial  ravs  § 10,  Fijj.  8)  cross,  the  " |s>st4-rior  iUMlal 
|M»int  ” («,  Fi^.  ‘JO)  lies,  in  the  nornuilly  fomusl  eve.  at 


Fig.  2t>. — Vi»u»l  miffle  and  reiioal  iinajfo.  Oh,  object ; r,  viaual 
aiiicle;  »,  nodal  jwint  wlu  re  the  attal  ray«  croai ; rf,  d’intaiice 
from  a L>  the  retina.  The  |>o«ition  of  tl>e  retina  in  di(Tert>nt 
staU*«  of  refraction  i*  ubim  n bv  tlic  three  cnrTfsl  linea  to  the 
ritfbt,  II.  iM-injf  rcprcM-iiUHl  b»  Uie  line  ueareat  t<i,  and  X.  bv 
the  one  furthest  from,  a.  whilst  the  middle  thin  line  show# 
the  retina  in  K. 

15  inin.  in  front  of  the  yellow  sjK.t  of  the  retina,  and  verx 
nearly  c«)inci.les  with  the  |s)st**rior  fs.le  of  the  crvstalline 
lens.  Tin*  iinK'le  inclinh-^l  lH  tw.*,  n tin*  lines  joiniii);  n with 
the  extninities  of  the  .d.j.st  (nh)  is  the  rimial  a,„fU{,). 
If  the  distance  {,!)  from  u to  the  retina  r.  inain  the  siinn*. 
the  si/.e  of  any  ima;;.*  ( I,,, ) on  tin*  retina  will  de|s*nd  on  the 
size  of  the  an^le  r,  and  this  a^niin  on  the  siz«*  and  distance 
of  oh.  Hut  if  the  distance  (d)  alters,  the  siz4>  of  the  iniajfe 
(7»0  is  alt«*nsl  without  any  chanp*  in  r.  Now  the  len^fth 
of  d varies  with  the  lenirth  of  the  jstst«*rior  s«*>rnn*nt  of  the 
eye;  it  is  >;reat.*r  in  myiua  (M.)  and  less  in  hyisTinetropia 
(H.)  ; an.l  heiic.*  the  n*tinal  inuiKe  of  an  (d.j.s  t at  a Kiven 
distan.v  is,  as  the  fip,re  shows,  lar^^'i'r  in  myoi.ia  and 
smaller  in  hyjs*rmetroi.ia  than  in  the  normally  f.inmsl  eve. 
The  leiiffth  of  (/  also  varies  with  the  |>osition  of  «,  and  tiiis 
is  influence**!  hy  the  {Mmitions  and  cunatun*s  of  the  wvenil 
refnwtive  surfju-es.  n is  sli>;htly  iulvaiussl  hy  the  increiuMsl 
conv.'xity  of  the  lens  duriu>r  aeeomimKlathm.  and  much 
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inoro  so  if  the  same  cliangi'  of  refraction  Ik*  induced  l>y  a 
convex  lens  lield  in  front  of  the  cornea : lienee  convex  lens«*s, 
hy  lenf'thenini' d,  enlarf^e  the  retinal  image.  Concave  lenses 
put  n further  hack,  and,  hy  thus  shortening  d,  lessen  the 
image.  If  the  lens  which  corrects  any  optical  error  of  the 
eye  Ik*  placed  at  the  “ anterior  focus  ” of  the  eye,*  13  mm., 
or  half  an  inch,  in  front  of  the  cornea,  n moves  to  its 
normal  distance  (15  mm.)  from  the  retina,  whatever  the 
length  of  the  eye,  and  the  images  are  thei'efore  reduced  or 
enlarged  to  the  same  size  as  in  the  emmetropic  eye.  (For 
definition  of  astigmatism  see  Chap.  XX.) 

The  length  of  the  visual  axis,  a line  drawn  from  the 
yellow  s]M)t  to  the  cornea  in  the  direction  of  the  object 
looked  at,  is  alKiut  23  mm.  The  centre  of  rotation  of  the 
eye  is  rather  hehind  the  centre  of  this  axis,  and  6 mm. 
lK*hind  the  hack  of  the  lens.  The  focal  length  of  the 
cornea  is  31  mm.,  and  that  of  the  crystalline  .lens  varies 
from  43  mm.  with  accommodation  relaxed,  to  33  mm.  during 
strong  accommodation. 

The  optical  conditions  of  clear  sight  are  as  follows  : 

(1)  The  image  must  Ik*  clearly  focussed  on  the  retina, 
i.  e.  the  retina  must  lie  exactly  at  tin*  focus  of  the  rays 
which  proceed  from  the  object  looked  at:  (2)  it  must  he 
formed  at  the  centre  of  the  yellow  spot  (Chnp.  II,  § 11)  : 
(3)  it  must  have  a certain  size,  and  this  is  expressed  hy  the 
size  of  the  corresponding  visual  angle  (v.  Fig.  20)  ; with 
good  indoor  light  v must  he  equal  to  at  least  five  minutes 
^\jth  of  a degree)  in  order  that  the  form  of  the  image  may 
he  perceived ; an  object  subtending  any  smaller  angle 
(down  to  alK)ut  one  minute)  is  still  visible,  though  only  as 
a point  of  light  ;f  (4)  the  cornea,  lens,  and  vitreous  must 

* The  anterior  focii8  is  the  point  where  rays,  whicli  were  parallel  in 
the  vitreous,  are  focussed  in  front  of  the  cornea. 

t In  bright  light,  as  in  the  open  air,  the  ininimuiu  visual  angle  is 
considerably  less  than  5 minutes. 
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1*0  dear  : (6)  the  illiuninatiou  must  l)o  sufficient.  — 
of  ihe  Other  thinjfs  U*iu^  ef|ual,  the  larger  the  pupil 

the  worse  is  the  si^ht.  definition  K-in>?  lesstUKHl  hv  the 
spherical  al)erration  »ause«l  hy  the  marjfinal  piirt  of  the 
lens  (Fi><.  It).  {See"  Artificial  Pupil.”) 

The  smaller  the  pupil,  the  leas  is  the  spherical  aberration  (p.  5),  ami, 
eat.  par.,  the  Ijetter  the  V.  Also  the  smaller  the  pupil  the  less  is  the 
accommodation  neetled  tor  near  vision.  If  tbe  pupil  be  so  small  as  to 
subtend  an  angle  (“  angle  of  divergence")  of  not  more  than  5 minutes 
with  any  point  on  the  object,  tl»e  object  will  be  clearly  seen  without 
accommodation.  Hy  calculation  it  appears  that  if  the  pupil  had  a 
iliameter  ^ *6t>  mm.  it  would  subtend  an  angle  of  divergence  of  5 
minutes  at  about  *5  m.  (18");  with  a pupil  of  *<16  ram.  print 
should,  in  a good  light,  be  clearly  seen  at  IS"  without  any  accommo- 
dation. That  this  is  true  may  be  proved  by  looking  at  fine  print 
through  a bole  of  tbe  above  size  in  a tbin  card  held  as  close  as 
possible  to  tbe  eye. 

Numeration  of  npeetarle  lenten. — S«>me  Hvstcin  of  num- 
U*ring  is  rtHpiinsl  which  shall  indicat«*  tin*  n-fnu’livc  |M>wcr 
(»f  th**  lfn.H«m  us«sl  for  s|s>i‘ta<’h*s.  Two  HyHt<‘ms  arc  cttr- 
rcnt. — lu  the  Jirti  tyMem,  which  was  till  lat4-ly  univcrs;il, 
the  unit  of  strength  is  a strong  h-ns  of  1”  fix-al  length 
As  all  the  lcns4‘s  tiwsl  an*  w»*akcr  than  this,  th»*ir  n*hitivc 
strengths  can  Is*  ex]>n*ss4sl  only  hy  using  fra^-tions.  Tims, 
a lens  of  2"  f(M‘us,  Is'ing  half  os  stnmg  Jis  the  unit  (§  1 7,  1 ), 
is  expn*sse<l  as  • ; a lens  of  10"  hictis  is  ; of  20''  hs-us 

; and  so  on.  Tin*  ohjwtions  are,  that  fractions  an*  in- 
4*onvenient  in  pra«*tit*«* ; that  the  intervals  l>etw<***n  the 
sm'cessive  numU‘rs  an*  very  un**<jual ; and  that  tin*  length 
of  the  inch  is  not  the  same  in  all  countries,  so  that  a glass 
of  the  same  number  has  not  quite  the  same  fm-al  h*ngth 
when  made  hy  the  Paris,  English,  arnl  German  iiich(*s 
re8js*ctively.* — In  the  teeond  eyntem,  which  has  almost  dis- 
phn*<*tl  the  old  one,  the  nn*trical  s<  ale  is  uwd,  tin*  unit  is  a 

• l"  English  «•  25  3 mm.,  1"  French  ■=  27  mm.,  1"  Austrisn  = 
26'3  mm  , 1"  PruMisn  * 2fi‘l  mm. 
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weak  Ions  of  1 metre  (100  cm.)  focal  len^h,  known  as  a 
<lio])tn*  (I).),  and  the  lenses  differ  by  eqnal  nffiuctive 
intervals.  A lens  twice  as  stron<<  as  the  unit,  with  a focal 
length  of  half  a metre  (50  cm,),  is  2 dioptres  (2  D.),  a lens 
of  ten  times  the  strength,  or  one  tenth  of  a metre  focus 
(10  cm.),  is  10  D.,  and  so  on.  The  weakest  lenses  are  •25, 
•5,  and  ‘75  D.,  and  numbers  differing  by  ‘5  or  ’25  D.  are 
also  introduced  between  the  whole  nnml)ers.  A slight 
inconvenience  of  the  metrical  dioptric  system  is  that  the 
number  of  the  lens  does  not  express  its  focal  length. 
This,  however,  is  obtained  by  dividing  100  by  the  numlxu’ 
of  the  lens  in  1). ; thus  the  focal  length  of  4 D.  = i"fl  = 25 
cm.  If  it  be  desired  to  convert  one  system  into  the  other, 
this  can  be  done,  provided  that  we  know  what  inch  was 
used  in  making  the  lens  whose  equivalent  is  required  in  D. 
The  metre  is  equal  to  about  37"  French  and  39"  English 
or  German  ; a lens  of  36"  French  (No.  36  or  old  scale),  or 
of  40"  English  or  German  (No.  40  or  -^‘g),  is  very  neai'ly  the 
equivalent  of  1 D.  A lens  of  6"  French  (),  =/o)  will  there- 
fore be  equal  to  61). ; a lens  of  18"  French  = 2 I)., 

etc.  ; a lens  of  4 D.  = i.  e.  a lens  of  9"  French,  &c. 

The  following  lenses  are  used  for  spectacles,  and  are, 
therefore,  necessary  in  a complete  set  of  trial  glasses.  The 
first  column  gives  the  number  in  D.,  the  second  the  focal 
length  in  centimetres,  the  third  the  approximate  numbers 
on  the  French  inch  scale,  the  denominator  of  each  fraction 
showing  the  focal  length  in  French  inches.  It  will  be 
seen  that  some  metrical  lenses  have  no  exact  equivalents 
on  the  inch  system. — In  this  table,  and  throughout  the 
book,  convex  lenses  are  indicated,  according  to  custom,  by 
the  -f  sign  ; concave  lenses  by  the  — sign. 

Prisms  are  numlxu’ed  l\y  their  angle  of  reflection,  which 
is  (p.  3)  about  doulde  the  angle  of  deviation ; another 
method  is  to  name  the  prism  by  the  number  of  degrees  of 
deviation  which  it  produces  ; to  indicate  that  degrees  of 
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«U*viation  are  moant  the  letter  d should  Ik*  usi-il  ; thus 
prism  2°  d indicates  that  the  prism  produces  a deviation 
of  2°  (Maddox).  Prisms  cannot  l)e  used  as  sj»ectack*s  of  a 
greater  stren^rth  than  about  4®  d in  each  eye  on  account  of 
t he  dispersion  of  light  which  they  produce. 


1. 

D. 

(Dioptre#). 


2. 

Fuemt  leiigtii  iu 
cm. 


No.  and  Focal 
LeiiKtIi  in 
I’ati#  iucbca. 
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CHAPTER  II 


EXTEKNAL  EXAMINATION  OF  THE  KTK 

(1)  To  det<x;t  ircvijularily  of  the  corneal  eurface ; the 
patient  faiva  tlie  window  and  follows  with  his  eyes  an  ohjeet, 
e.  y.  the  uplifU-d  linger,  held  alx>ut  18"  fn^ni  him  and  moveil 
slowly  in  diffen*nt  dirtvtions.  TIk*  iumgt*  of  the  w'imlow 
n*flecU*il  fixnii  the  wniea  will  l)ee«>iue  distorted  or  brttken 
as  it  passes  over  any  irreguhirity,  such  as  an  abrasion  or 
ulcer.  Loss  of  surface  of  the  comeal  epithelium  nuiy  Ik,* 
easily  denionst  rati^l  by  placing  a drop  of  a s«.>lution  of 
fluoi\*8ciue  into  the  eye  ; this  stains  the  surfact*  from  which 
the  epithelium  is  removeil,  but  leaves  the  n.*st  of  the  cornea 
clear. 

(2)  To  estimate  the  iention  of  the  eyebtiU  (T.)  ; the 
patient  K>oks  steailily  down,  juid  gently  chwes  the  eye- 
liils ; the  observer  then  makes  light  jtressure  on  the  glolje 
through  the  up|H*r  lid,  alternately  with  a finger  of  each 
hand  as  in  trying  fi>r  lluctuation,  but  much  more  delicately. 
The  fiuger*tips  aiv  placeil  very  mar  together,  and  as  far 
luck  over  the  wlen)tic  as  possible,  not  over  tJie  conua. 
The  pnasure  must  Is?  gentle,  and  Ix.*  direcU*d  verticallv 
tlowHtcards,  not  backtcartU.  It  is  lx*st  for  each  ol*w*rver  to 
kiH'p  to  one  juir  of  fingers,  not  t4>  us^.*  the  index  at  one  time 
and  the  middle  finger  at  anotluT.  Patient  and  observer 
should  always  l>e  in  the  same  rehitive  {sjsition,  and  it  is 
Wst  for  both  to  stand  and  faio  one  another.  Always  com- 
pare the  tension  of  the  two  eyes.  Be  sure  tliat  the  eye  does 
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not  roll  u}>wards  duriii;^  exiiinination,  tor  if  this  occur  a 
wroiif^  estimate  of  the  tension  may  be  formed.  Some  test 
both  eyes  at  once  with  two  fingers  of  each  hand.  Normal 
tension  is  expressed  by  T.  n.  Recognisable  increase  and 
decrease  are  indicated  by  the  + or  — sign,  followed  by  the 
figure  1,  2,  or  3.  Thus  T.  + 1 means  decided  increase  ; 
T.  + 2,  greater  increase,  but  the  eye  can  still  be  indented  ; 
T.  + 3i  <^ye  very  hard,  cannot  be  indented  by  moderate 
pressure;  T.  — 1— 2 — 3 indicate  successive  degrees  of 
lowered  tension.  A note  of  interrogation  (T.  ? + or  ‘t  — ) 
for  doubtful  cases,  and  T.  n.  for  the  normal,  give  nine 
degree's  which  may  be  usefully  distinguished.  Even  good 
observers  sometimes  differ  as  to  the  minor  changes  of  tension. 
Ajiart  from  variations  in  delicacy  of  touch  it  is  to  lie  re- 
membered that  eyes  d<H‘j)ly  set  in  the  orliits  are  more  diffi- 
cult to  test,  and  that  T.  in  a few  cases  really  does  change 
at  short  intervals,  e.  (j.  within  half  an  hour.  . Increase  in 
the  rigidity  of  the  sclerotic,  which  often  occurs  in  old  age ; 
or  in  its  thickness,  as  the  result  of  disease,  may  increase 
the  apparent  tension,  though  the  internal  pressure  may  be 
normal  or  even  too  low.  When  an  eve  contains  bone  it 
feels  like  wood  covered  with  wash-leather.* 

(3)  The  field  of  vision  {V.)  {\)Yo\>er\y , of  indirect  vision) 
is  the  entire  surface  from  which,  at  a given  distance,  light 
reiiehes  the  i^ercipient  partof  the  retina,  the  eye  being  station- 
ary (Fig.  21).  If  each  part  of  the  field  lie  e([uidistant  from 
the  part  of  the  retina  to  which  it  corresi>onds,  the  field  will 
be  hemispherical,  with  its  inner  or  concave  surface  towards 
the  eye  ; it  may,  however,  Ix^  j^rojected  on  to  a flat  surface, 
and  for  many  clinical  purposes  this  is  sufficient.  For  roughly 
testing  the  field,  e.g.  in  a case  of  chronic  glaucoma,  or  of 
atrophy  of  optic  nerve,  or  of  hemianopsia,  the  following  is 

* I’liitcs  of  bone,  soiiictimes  joined  so  as  to  loriii  a cup,  arc  not 
nncominonly  found  on  tliu  inner  (retinal)  surface  of  tlie  choroid  in 
eyes  which  liavc  been  long  blind  from  irido-choroiditis. 
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•‘nouj^li.  Pla«*o  tho  with  liis  l«u*k  to  tho 

window;  let  him  cover  one  eve.  ami  l<H»k  steadilv  at  vour 
eye  or  nose,  as  a centre,  from  a distance  of  18"  or  2'.  Then 
liold  nj)  your  hands  with  the  tin<;ers  s|»rea<l  out  iu  a {tlane 
with  your  fiu-e,  ami  ascertain  t he frr»*atest  distance  from  the 
c«*ntral  |M>int  at  which  they  remain  visilde  when  imive<l  in 


Flo.  21. — Fieltl  of  vinioii  with  radiiii  of  12",  jirojectotj  up  to 
4o  on  to  a flat  •iirfat')*  two  f«^‘t  «(|iiBre.  P,  fixation  i(>ot. 


various  din*ctions  up,  *low  n,  in.  out,  and  diu^onullv.  The 
jiatient  must  l«M>k  st**a<lily  at  th*‘  fais*.  and  not  (illow  hii>  cyt 
to  o’omirr  after  tlie  moving'  tinkers. 

-\  more  «‘xact  meth(Mi  is  to  make  the  patient  ira/a*,  with 
one  eye  covensl,  at  a white  mark  (the  ••  tixati<.n  sjsit  ”)  on 
a lari'!-  Idm-k-lstanl  at  a <listance  of  12"  or  18".  and  to  move 
a piece  of  white  clialk  set  in  a lonj'  hliu'k  liamlh-.  from 
vari<»us  ]«irts  of  tln>  js>ri).ln‘ry  towanls  the  fixation  s|>of. 
until  the  |Miti«‘nt  i‘Xclaims  that  he  s*vs  something  whit**.  If 
a mark  lK*ma*h‘  on  tin*  Istard  at  alsiut  «‘i^ht  such  |s*ripheral 
js.ints,  a line  j<.inin^'  them  will  ^dv**,  with  fair  a»-cunuy,  the 
Isiumlary  ol  tin*  visual  tii*hl  if  this  Is*  m»t  lar^*rthan  fo^in 
any  din*<-tion  ; Imt  lK*yond  that  ani'h*  tin*  ol»j<vt,  if  on  a 
Hat  surfiu***,  will  U*  much  t<s)  far  from  the  eye  to  mak«*  tin* 
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test  accurate'  (xee  Fifjf.  21).  A true  map,  unless  the  fiehl  1k> 
mnch  contracted,  can  he  made  only  hy  means  of  an  iustrn- 
ment,  tlie  ]»erinieter,  which  consists  essentially  of  an  arc 
marked  in  dej^rees,  and  moveahle  around  a contnil  pivot  on 
wliich  the  patient  fixes  his  f'aze.  Thus  measured  the  field 
covm’s  a somewhat  oval  portion  of  the  hemisi»here,  the  smaller 


Kig.  22. — Field  of  vision  of  riglit  eye  rs  projected  by  tlie 
patient  on  tlie  inner  surface  of  a heinispbere,  the  pole  of 
wliicli  forms  the  object  of  regard  (half -diagrammatic).  T, 
temporal,  N,  nasal  side,  w,  boundary  for  white ; B,  for  blue ; 
B,  for  red  ; o,  for  green.  (liandolt.) 


end  lieiii"  upwards  and  inwards  (Fi^'.  22).  From  the  fixa- 
tion point  it  extends  90°  or  more  in  the  outward  direction, 
hut  only  about  05°  or  rather  less  inwards,  upwiirds,  and 
downwards.  The  visual  fields  of  the  two  eyes  overlap  only 
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at  th*‘ir  iuiu*r  aii«l  wntral  j>arts,  so  that  hiiuxailar  vision  is 
iiniHjssihle  in  the  outt^r  j>art  of  the  fiehl  (Fiij.  23). 


Fio.  23.—  Rinooular  field  of  viiion.  Tl>o  white  jiert  ii  the 
portion  roiuniou  to  the  two  eye*,  e.  po**e«*inff  hiiiocular 
vision  : the  shaded  (temporal)  }»art  shows  the  portion  in 
whirl)  biiiorular  vision  is  wanting.  K.  Fixation  )M>int.  The 
two  blind  spots  nre  marked  by  round  spots.  (Simplifietl, 
after  Fdrsler.) 

(1)  Colour  ftrrceptioH  is  liest  exj»n*sse<l  hy  the  js>wer  of 
<1is«Tiininatin^  Indween  various  colours  without  naming 
them.  The  Is-st  t^'st-ohjts-ts  are  a wri**H  of  skeins  of 
I'ohmred  wisil,  or,  for  jsH’ket  us«>,  sniiiller  strips  of  colounsl 
|)ttjH*r,  or  eolourtsl  stuffs.  A eohitir-hlind  |K*rson  will 
exjK»s«‘  his  )h*f**et  hy  plai'in^  to>,fether,  or  “ iMinfusinf*  ” as 
similar,  certain  colours,  usually  mixed  tints,  whi«*h  to  the 
u«)nnal  eye  a]i{iear  quite  ilifferent.  The  set  of  w<M>lg  now 
in  <*omnion  use  was  iutr«Hluc«Ml  hy  Professor  Holmj^en,  of 
Upsala  (nre  AjqK'udix).  Anjuinsl  colour-hlindness  (from 
atrophy  of  the  optic  nerves)  may  often  Is*  ih*t«*<*t4*<l  quit** 
well  hy  asking  th«*  nam<*s,  if  the  [sitient  has  )M*«*n  well 
traim*d  in  ctilours.  But  for  the  eon)f»*nitally  (^doiir>hlin<l 
the  "confusion  test,”  wit lu*ut  natnes,  is  far  l»eth*r : first. 
Uvaus**  8iu*h  |s*rsons  i*an  oft**n  ilistin^iish  ordinary  eo- 
loure«l  ohjtH-ts  from  one  another  l»y  difTen*n«***s  of  nhade 
(i.  e.  hy  differences  in  the  quantity  of  white  lif^ht  which 
they  r»*tl)*«*t),  and  hence  they  eseajs*  det«H*tion  unless  test**<l 
with  a laiye  s**ries  of  diffen*nt  colours  in  many  8ha<les. 
some  of  which  sha*les,  containing  i*<|ual  (piautities  of  white. 
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will  look,  to  them,  exactly  alike  ; and  secondly,  thonj'li 
such  jMTSons  often  use  the  nainos  for  colours  freely,  the 
words  do  not  convey  the  same  meaning  to  them  as  to  those 
with  normal  c<ilour  sense,  and  hopeless  confusion  remdts 
from  an  examination  so  made.  For  details  Chai>ter  XV 
and  Appendix. 

(5)  Tent!n<i  the  ocufenesx  of  night. — By  acuteness  of  sif^ht 
(V.)  is  meant  the  power  of  distiufj^uishing  form,  and,  as 
commonly  used,  the  term  refers  only  to  the  centre  of  the 
visual  field,  the  peripheral  jjart  of  the  retina  having  a very 
ini]x*rfect  power  of  distinguishing  form  and  size.  V. 
varies  consi«leral»ly  in  different  persons  whose  eyes  are 
normal.  It  is  said  to  diminish  somewhat  in  old  a<^e, 
without  disease  i>f  the  eyes  (Bonders).  The  standard 
taken  as  normal  is  the  ])ower  of  distin^uishiu*^  s juare 
letters  that  sidtteiid  a visual  an^le  of  five  minutes  (Fi<^.  20 
and  p.  14),  the  liml)s  of  which  are  of  uniform  thickness, 
each  liml)  suhtendin^'  an  an^le  of  1 minute  (Snellen’s 
Test  Tv}X‘s).  Rjiys  forming  so  small  an  angle  are  very 
nearly  i>ai*allel,  and  may  he  considered  as  coming  from  an 
object  at  an  infinite  distance.  The  tv])es  are  ma<le  of 
various  sizes,  each  being  numbered  according  to  the  dis- 
tance (in  feet  or  metres)  at  ivliich  it  subtends  a visual 
angle  of  minutes.  Thus,  No.  fi  subtends  this  angle  at 
()  m.,  No.  3 at  3 m.,  No.  1 at  1 m.,  Ac.  Numerically, 
acuteness  of  vision  is  expressed  by  a fnu'tion,  of  which  the 
denominator  is  the  number  of  the  type  B,  and  the 
nuniei*ator  the  greatest  distance  (d)  at  which  it  can  1m‘ 
read,  V = ^:  if  No.  fi  is  read  at  6 in.  " or  1,  i.  e.  V is 
noimal : if  only  No.  18  can  be  read  at  0 ni.  ; if  only 

()0,  then  greater  than  about  3 m. 

may  lie  selected  for  this  test ; i.  e.  No.  3 read  at  3 m.,  or 
No.  5 at  5 m.,  gimerally  shows  the  same  acuteness  as  No.  (i 
read  at  0 m.  But  at  distances  less  than  3 m.  the  accom- 
modation comes  into  play,  and  the  illumination  is  often 


II 


EXTERNAL  EXAMINATION  OF  THE  EYE 


2!^ 

hri^'httr;  lu*nw  No.  1 at  1 m.  (1)  u«>t  nwosKiirilv 

show  th.‘  saino  fltat4*  of  si^ht  asi  No.  C>  at  6 in.  (J).  It  is 
th*‘n>for»‘  lx‘st,  by  r»*»-onlinj;  tho  fra«ti<»ns  unnslmtsl. 
indicate  tl»>  «liHtanco  at  whi«h  th«*  t«*st  was  ustnl.  F<»r 
t4*stin^  n**ar  vision,  Su«*lU‘u’s  tyjs’s  art'  thought  by  soino  to 
Im‘  prartii'ally  inferior  bi  thost*  of  Ja<*j^r  and  others,  in 
which  the  h'tters  have  the  form  and  pn>iK»rtum8  found  in 
onlinary  tyis*.  {See  Apis-ndix.)  If  V.  U*  very  1«m1  (h'ss 
than  or  /„),  it  may  l>e  exj>ress«>«l  accurately  enouj^h  by 
noting  the  di.stance  at  which  the  outspreatl  fin^rers  .an  U* 
eonntt’d  when  ex|H>Ketl  to  a li^ht  un.l  aj^ainst  a dark 

bukoround.  Ikdow  this  |H»int  we  .-an  still  distinguish 
(^.Msl  from  bjwl,  or  uncertain.  j>enH'pti.ui  <»f  li^ht  and  sluule 
{p.  /.),  by  alternabdy  exjs.sinj;  and  shading'  the  eye  with 
the  hand,  without  t.mchinvt  the  fact'. 

In  usin^  tin*  t»*st  tvjH*s  it  is  n*s*essary  to  ensur.'  that  the 
illumination  shall  not  fall  U'low  a .ertain  level ; it  has 
bs-n  found  by  Smdl.'n  that  if  it  b*  nslneisl  bd..w  *20  m.'tre 
camlles  • the  a.  uteness  of  vision  raphlly  d*s  lines. 

(6)  AceomnuMHon  (A«v.)  is  tt-sb-.!  .linically  by  iiu'a- 
surinj;  the  nearest  |s»int  (punetum  prnrtmuni,  /».)  at  which 
the  small.'st  rea<lable  ty}s‘  (Snellen’s  or  .Ia»*vrer’s  1)  i*an 
b*  chnirlv  st*t*n.  ’Phe  reijinn  of  atvomimslatioii  is  the  s|ta4*e 
in  which  it  is  available  (see  Pn-sbyoj.ia).  The  ampliiude. 
pntrer,  or  range  of  A<’c.  is  ex|>r.*ss*sl  in  terms  of  the  convex 
lens,  whost'  f.H'al  l.'iiK'th  = the  .listane*'  from  the  cornea  t 
to  p.,  this  Isdiiif  the  h'lis  which  adapts  V.  in  an  eye  with- 
out A.v.  from  the  farth.'st  |s>int  f»f  distinct  vision  {punetum 
remotiaeimHm,  r.)  to  p.:  thus  in  Fij^.  let  p.  b*  at 
.•m. ; if  Acc.  b‘  tli.*n  relax.sl,  i.  e.  the  .'Ve  b*  adapt.sl  for 
|Kirallel  rays,  tlu*  mys  from  p.  will  b*  f.wuss»sl  at  C.  F.. 

• A metre  caiulle  (iii.c.)  in  the  lifftit  ffiveii  l»y  s »tuudaril  csmtle  at 
one  metre  liintHiiee  (Snellen,  Bowman  b’cturv,  IH'.S)). 

t Strictly  from  a |M>int  alsxit  4”  in  front  of  the  cornea,  since  the 
frlnsit  cannot  he  jihice.l  npon  the  eyehall. 
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Iicliiiid  the  rotina;  l)nt  V.  will  a^ain  Iw*  clear  at  10  cm.  if 
a lens,  I,  of  10  cm.  focus  (=10  D.,  see  p.  10)  lie  held  close 


Fia.  2t. — Accoiniuodution  represented  by  a convex  lens. 


to  the  cornea ; liecause  rays  from  p will  lie  made  parallel 
liy  I Indore  enterinj^  the  eye  (Chap.  I,  §§  11  and  12),  and 
will  therefore  he  focussed  on  the  retina, 

Converf^eiice  of  the  visual  axes  upon  a point  at  any  f^iven 
distance  is  usually  associaUsl  with  accommodation  for  the 
same  distance.  The  two  functions  can,  however,  Ik*  some- 
what dissociat'd  to  an  extent  that  varies  with  a^^e  and  in 
dilferent  persons  ; i.  e.  Acc.  can  Ik*  either  relaxed  a little 
or  increased  a little,  without  chan^iiifr  any  given  degree  of 
convergence ; this  independent  ixirtion  is  known  as  the 
relative  accommodation. 

(7)  The  pupih  are  to  Ik?  examined  as  to  their  equality, 
size  in  ordinary  light,  moliility,  and  form.  The  pupils  are 
often  large  and  inactive,  and  sometimes  oval,  in  amaurotic 
patients,  in  glaucoma,  and  in  paralysis  of  the  circular  fibres 
of  the  iris  (supplied  by  the  third  nerve).  They  may  Ik*  too 
large,  though  active,  in  myopia  and  in  conditions  of  defi*ctive 
nerve-tone.  Wide,  recent  dilatation  of  one  pupil  or  both, 
with  dimness  of  sight  but  without  ophthalmoscopic  signs 
of  disease,  is  usually  traceable  to  atropine  or  belladonna, 
used  liv  accident  or  design.  VVhen  very  small  the  pupil  is 
seldom  quite  round. 

The  centre  of  the  pupil  usually  lies  a little  to  the  nasal 
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Hide  of  tho  coni**al  contro.*  Tlie  pupils  shoul.i  1m'  romul 
an<l.  when  wpially  >«  'Vljon  one  eve  is 

sha<l»sl  its  pupil  should  dilate  considerahly,  and  on  ex|s>sure 
eontraet  quickly  to  its  former  sizt*  (“  direei  reflt'Jt  nelton  ”)  : 
during'  this  trial  the  other  pupil  will  act.  hut  to  a much 
less  extent  (“  indireri  rejl^x  action  ”).  The  pupils  contnu't 
when  the  is  dinftcsl  to  a n»*ar  ohjwt  (say  distant), 
i.  e.  during  aivomim  slat  ion  and  couveixenw.  and  dilat«*  in 
looking?  at  a distant  object;  but  the  rauKe  of  this  “ astto- 
dated  action"  is  much  less  than  that  of  the  reflex  action. 
The  puiiil  dilab*s  when  painful  impn'ssions  are  nuule  on 
the  s**ns<trk’  nerves  «>f  the  skin,  c.  g,  by  the  fanulic  brush 
or  bv  pricking  with  a pin.  The  pupils  may  Is*  motionless 
to  li^jht  and  sha«le  from  iritic  adhesions  (Chap.  VIII)  or 
from  atrophy  of  the  iris  in  glaucoma  or  oth**r  hs-al  diseas** ; 
such  conditions  sh«ud*l  Is*  carefully  not***l  or  exchuhsl. 
Refl**x  acthui  is  lost  wh«*n  the  ey**s  are  blind  from  dis**aK«* 
of  th«*  optic  nerves  or  n*tina* ; if  only  om*  eye  Is*  blind  the 
din***t  lu'tiou  <»f  th«*  pupil  is  lost  in  that  **y»*,  but  (unh*ss 
th«*n*  Is*  dis**as**  «*f  the  thinl  imnre)  its  imlimt  jwtion  is 
nuu*h  increas*Hl.  Wh»*n  one  eye  is  bliml  the  pupil  is  *»ft«*n 
rather  lar>fi*r  than  that  of  the  *»ther.  R»*fl»*x  a**ti<»n  may 
uls*)  Is*  h*st  without  any  aff*H*tion  of  si>;ht.  and  without  log« 
of  aecoewted  action  (Chaps.  XXI  and  XXIII). 

IVrman«*nt  in***puility  of  the  pupils  without  dis**as«*, 
•*itlu*r  of  ey«‘s  «>r  of  nerv*ms  syst**m,  is  ran*,  but  t«*injs>r.iry 
dilatation  of  on**  pupil  is  not  uncommon.  Wh**n  v«*ry 
;u*tive  pupils  an*  su*hh*nly  expos«sl  after  Is'inf;  slia*l**<l  tln*y 
*»fteu  osi’illate  for  a few  seconds  ls*fon*  s**ttlin^,  ami  Anally 
r**main  a litth*  hir>f**r  than  at  the  first  moment  of  **xjsisun*. 
C*>nsi*lerable  diff**n*ne**s  in  the  acti*»n  of  the  pu]«ils,  ls»th  in 
range  and  rapidity,  an*  comjttitibh*  with  h«*alth  ; in  >4i*m*nil, 
h*>wev**r,  the  pupils  lsH*«»me  smaller,  and  los**  ls»th  in  ran;,r** 

• Tliit  eccentricity  varies  in  dejfree  niul  exact  position  in  differ<*tit 
|M*r*oii«.  (Compare  IrrejinUr  Aititrinatisin  ) 
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iiiid  rapidity  of  action  with  advanciiifj;  v(*ars : atropine  also 
often  canses  only  partial  dilatation  in  old  pcoj)le.  Marked 
inaetivity,  with  small  size,  should  excite  suspicion  of  spinal 
or  cerebral  disease  (Cha]).  XXIII).  The  pupils  are  smaller 
whenever  the  iris  is  eonj^esh'd,  whether  this  1m>  a merely 
local  condition  (e.  </.  in  abrasion  of  cornea),  or  form  ]»aid  of 
a more  general  congestion,  as  in  typhus  fever*  and  in  ple- 
thoric states,  or  be  caused  by  venous  obstruction,  as  in 
mitral  regurgitation  and  bronchitis.  They  are  large  in 
anaemia,  in  conditions,  such  as  aortic  insufficiency,  where 
the  systemic  arteries  are  badly  filled,  and  during  rigors ; 
irritation  of  the  sympathetic  nerve  in  the  neck  is  an  occa- 
siomil  cause  of  mydriasis  (Chap.  XXI). 

(8)  Note  the  colour  of  the  irin,  and  compare  it  with  that 
of  the  fellow  eye.  Occasionally  the  two  irides,  although 
healthy,  differ  in  colour,  one  lK‘ing  blue  or  grey,  the  other 
brown  or  gretmish  ; more  frequently  a large  sector-shaped 
jtatch  of  dark  colour  occupies  ]»art  of  the  iris  of  one  eye. 
Small  pigmented  sjiots  are  often  seen  on  the  iris.  If  the 
iris  of  an  inflamed  eye  look  greenish,  that  of  its  fellow 
being  blue,  w'e  should  suspect  iritis  ; and  if  the  iris  of  a 
defective  eye  lx*  different  from  its  fellow  some  morbid 
change  should  l>e  suspected  (Chap.  VIII). 

(9)  Information  derived  from  the  blood-veeseh  visible  on 

the  surface  of  the  eyeball. — Three  systems  of  vessels  have  to 
be  considered  in  disease ; but  most  of  them  are  too  small 
to  lx*  easily  seen  in  health.  (1)  The  vessels  proper  to  the 
conjunctiva  (posterior  conjunctival  vessels),  in  which  it  is 
not  important  to  distinguish  between  arteries  and  veins 
(Fig.  2.5,  Post.  Conj.,  and  Fig.  26).  (2)  The  anterior 

ciliary  vessels,  lying  in  the  subconjunctival  tissue;  their 
jjerforating  arterial  lu’anches  supply  the  sclerotic,  iris,  and 

* The  siiiall  juipil  of  typhus  iiiul  the  frerpiently  large  pupil  of 
typhoid  are  ascribed  by  Murchison  to  the  differences  in  the  vascularity 
of  the  iris  in  these  diseases.  (‘  Continued  Fevers,’  p.  5 tl.) 
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riliarv  IxhIv,  thoir  veins  receive  blood  from  Sedilemm’s  eaiiul 
and  the  ciliarv'  Ixnly.  The  jx*rforatinjr  branches  of  the 
(ir/enV«  (Fig.  25,  a)  are  stHin  in  health  as  several  couii»ara- 


KlO.  2J». — Vt*a*eU  of  the  front  of  the  ejeUall.  r.m.  Ciliary 
iimaele.  Ck.  Choroid.  Sri.  Sclerotic.  ■ /*,/'.  Vtna  vorti- 
coMi.  /.  MarEiiial  hN)|>-ph'Xua  of  eoraos.  Aut.  aud  Pott. 
Comj.  .Viiterior  and  |>o«teriur  conjunctival  vewU.  Ani,  Cil. 

A.  and  .\iiterior  ciliary  arteries  and  veins.  (Sitnplilied 
and  altered  from  la-ber.) 

tively  large  tortuous  vessels  which  sb>p  short  alauit  or 
i"  fnuu  the  corneal  imtrgin  (Fig.  27)  ; tlieir  very  miiiierous, 
small,  uon-j)erforating  (episcleral)  branches  are  invisible  in 
health,  but  fi>rm,  when  distemled,  a pink  zone  of  fine,  lu-arly 
straight,  very  closely  set  vessels  round  the  cornea  (Fig.  25,  a, 
and  Fig.  28)  (“ciliary  congestion,”  “ circumcorneal  zone,” 
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Fio.  20. — Conjunctival  congestion  (engorgement  of  the  posterior 
conjunctival  arteries  and  veins.  (After  Guthrie.) 


Fig.  27. — Congestion  of  the  perforating  branches  of  the  ante- 
rior ciliary  arteries.  ( Dairy mple.)  The  dusky  spots  at  the 
seats  of  perforation  are  often  seen  in  dark-complexioned 
persons. 


Fig.  28. — “ Ciliary  congestion  ” 
(engorgcincnt  of  episcleral 
twigs  of  anterior  ciliary  arte- 
ries). (After  Dalryinple.) 


Fig.  20. — Congestion  of  an- 
terior ciliary  veins  (epi- 
scleral venous  plexus). 
(After  Dalryinple.) 
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Iritis  aud  Diseasos  of  Cdruea)  ; the  {KTforatiiifjr  veins 
are  verv  small,  hut  more  numerous  than  the  iterforatiiij,' 
arteries  (Fi^-  -5,  v).  and  their  episeleral  twin's  form  a 
dowdy  meshed  network  (Fig.  (3)  The  vesseds  proiK>r 

to  the  marpn  of  the  coniea  and  imineiliately  adjacvnt  zone 
of  eonjunctiva  (anterior  conjunetival  vessels,  and  their  lo^jp- 
plextis  on  the  corneal  Inmler,  Fi^;.  25.  I,  and  Fi^,  52)  ; hy 
thesi."  numerous  minute  hranehes,  which  an*  ofFslusds  of 
the  anterior  ciliary  vesstds.  Systems  1 and  2 aimstomow. 

(1)  Speaking  j^'enerally,  con)^*stion  eomjH>se«l  of  tmiuous, 
hri^dit  hrick-re<l  vi^sstds  moving  with  the  c<»njuuetiva  when 
it  is  slid  over  the^loU*,  and  least  intenw  just  around  the 
cornea  (Fi^.  2t>),  indicates  a pure  ctmjunctivitis,  and  is 
usually  aceomjKinitsl  hy  imu'o-punileut  or  purulent  dis- 
char^'e.  (2)  A zone  of  pink  con^*stion  surroumlin^;  the 
cornea,  ami  fonm><l  hy  small,  straivrht,  closely  set,  |uirallel 
vesscds,  nuliatinj;  from  the  cornea,  and  not  movinj;  w ith  the 
conjunctiva  (anterior  ciliary  arterial  twiys,  Fi^.  2H),  |>iints 
to  irritation  or  inHammati«>n  t>f  the  cornea,  or  iris.  A moiv 
scant  V zone  of  dark  or  dusky  colour  (h’i^.  21>),  whiidi.w  hen 
sc'ven*,  is  tiiudy  ivticidaUnl  ( Episcleral  venous  plerus),  oft4‘ii 
{stints  to  glauiimia,  hut  may  aei‘om{Hiiiy  other  dist'iises, 
<.*s|s“cially  in  old  |s*o{>le.  Conp*stion  in  the  siiuie  re^jion, 
mon*  dee|dy  seat<sl,  and  of  a {HTuliar  lilac  tint,  (‘s|s*ciallv 
if  umspial  in  difft*rent  {sirts  of  the  zone,  shows  cyclitis  or 
dei'p  scderitis.  (3)  Conp*stion  in  the  same  zone  also  com- 
{►oscsl  4)f  small,  su{s*rficially  |>hu-eil,  hri{;ht  red  veswds, 
often  encromdiinj;  a little  on  the  corm*a  (anterior  conjunr- 
tival  vessels  and  htop-plexus  of  cornea,  Fij;.  52),  shows 
a tendency  to  irritahle  conn'll!  inHammation,  which  is 
often  su|H'rticial.  IsK-alis*'<l  or  fasi-iculattil  con{,'i'stion 
^'uerally  {stints  to  {thlyctenular  dis4.>as<‘  (Fi{;s.  -kt  ami  h'i). 
Althouj^h  in  the  severe  forms  of  all  acuU-  dis4.*asc‘s  of  the 
front  of  the  eye  thesi.*  t v{X'sof  con^jvstion  are  usually  mixed 
aud  hut  ini{>erfectly  distiuguisliahle,  much  information 


32 


EXTERNAL  EXAMINATION  OP  THE  EYE  Chap. 

may  often  he  derived  from  attention  to  the  leadiii};  forms 
deserilx'd. 

(10)  The  nuihUUy  of  the  eyeball  may  lx‘  imi>aired  in  any 
or  every  direction,  and  in  any  degree.  Commonly  only 
one  eye  is  affected.  First,  to  test  the  lateral  and  vertical 
movements,  direct  the  patient  with  both  eyes  open  to  look 
successively  towards,  or  follow  a pencil  or  finger  moved  in 
each  of,  the  four  directions,  up,  down,  right,  and  left ; 
next,  to  test  the  |K>wer  of  convergence  he  looks  at  the  object 
held  vertically  in  the  middle  line,  rather  below  the  hori- 
zontal, and  gradually  approached  from  2'  to  about  G".  In 
each  position  we  must  notice  both  eyes  ; thus,  when  the 
patient  looks  to  his  right  we  have  to  note*  the  outward  move- 
ment of  his  right  and  the  inward  movement  of  his  left.  The 
fixed  marks  for  the  inward  and  outward  movements  are 
the  inner  and  outer  canthi,  and  as  the  apparent  range  of 
movement  judged  in  this  way  varies  a little  in  different 
peo})le,  the  corresponding  movements  of  the  two  eyes  should 
always  l)e  compared.  In  looking  strongly  outwards  the 
corneal  margin  does  not  in  all  persons  quite  reach  the  outer 
caiithus,  but  it  should  always  reach  the  inner  canthus  during 
inward  rotation.  In  children  and  stupid  people  the  move- 
ments are  often  defective  from  inattention.  In  very  myopic 
eyes  the  movements  are  somewhat  defective  in  all  directions. 
The  vertical  movements  are  best  shown  by  noting  the 
position  of  the  cornea  in  relation  to  the  border  of  the  lower 
lid ; the  border  of  the  upjier  lid  is  less  trustworthy,  since 
there  may  be  some  ptosis  or  other  cause  of  inequality  Ix*- 
tween  the  two  sides. 

Tlic  range  of  niovcincnt  of  tlic  eye  (“Field  of  fixation,”  or  “Field 
of  direct  vision”)  can  be  measured  on  the  perimeter  in  tlie  same  way 
as  the  ordinary  field  (of  “indirect  vision”).  The  test-object,  e. ^7.  a 
word  of  small  print,  moved  along  tbe  various  meridians  from  tlie 
centre  towards  tbe  periphery,  is  followed  by  tbe  eye  under  examina- 
tion until  it  can  no  longer  be  read,  i.  e.  until  the  visual  axis  can  no 
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lunger  bf  directed  to  it.  (A  coarse  test -object  would  be  recognised  by 
}Mrts  of  the  retiua  away  from  the  yellow  spot,  and  must,  therefore, 
not  be  used.)  In  this  way  it  is  found  that  the  normal  range  of  move- 
ment of  the  eye  extends  through  about  •45'*  in  each  direction  from  the 
centre.  The  state  of  mobility  of  the  eye,  and  the  progress,  in  cases  of 
ocular  ]>aralysis,  may  be  accurately  reconletl  in  this  way.* 

(1 1)  S)/h1hI  ni' etrubifinus  exista  if  tin*  visual  ax«*s  an-  uot 
both  ilirtftoil  to  llu-  same  ol»jeet.  A s<|uiiit  iiiav  la*  the 
result  either  of  »)ver-iu*tioii,  or  of  weakness  or  {siralvsis  of 
a musele.  The  internal  ri*cti,  l»v  excessive  contraction,  oft4*n 
cause  converi.'ent  S4{iiint  ; hut  most  oth**r  forms  of  stniliis* 
mus  result  fn»m  iictiuil  deftvt  of  lU'rvtuis  or  muscular  |a>wers. 

Wh«*n  a squint  is  well  mark«*<l  then*  is  no  <lifticultv  in 
identifying'  the  S4iuintin^' eye  as  the  tme  which  is  misdin*cte<l 
when  an  uhjtrt  is  h**ld  u|»  t4»  the  {latu'nt’s  attention  : in 
most  cases  the  {Hitient  always  S4|uints  with  the  same  eye, 
hut  a few  ]M*rsons  can  S4|uint  with  either  indiffen*ntly 
(nUenuitintj  miuitit).  Nor  is  then-  often  any  douht  as  t4» 
wli4*ther  the  s<[uint  is  internal  (c4>nv4*r>^*nt ) or  ext4*riial 
(diver}^4*nt ),  i.e.  whether  the  axis  <»f  tin*  S4|uintinj;  4*ye 
cross4.*s  that  of  its  fellow  U*t W4*4*n  tin*  {tatient  and  tin*  «dij»-4-t 
he  looks  at,  4>r  cross4*s  it  lH*y4»nd  this  ohji^cf,  4»r  i*vt*n  jsisi- 
tively  diverp*s  from  it ; upwanl  4ir  downwanl  S4juint,  though 
K*ss  common,  is  almost  as  evident,  liut  to  j>n»ve  U*yond 
•louht  which  is  the  S4juinting  4*ye,  dinrt  the  j»ati(*nt  t4> 
look  at  u i»i*ncil  hehl  up  in  the  middle  line  at  alsuit  18" 
fnun  his  fa4*e,  and  with  a card  »>r  pi4‘et*  of  gniund  glass 
C4)ver  the  ap|Mirently  S4_»und,  or  " working  ” eye  ; the  squint- 
ing eye  will  at  once  move  S4)  as  to  Iwk  at,  or  “fix’*  tin* 
js'iicil,  pniving  that  it  ha«l  pn*viously  Ih*4*u  mis4linH*t4Hl  If 
the  stiund  eye  Ik*  watche<l  Ii4.*hin<l  tin*  S4.*n*4*n  it  will  U*  S4*4*n 
to  S4|uint  us  S4H)ii  as  the  aff4*cted  eye  “ fix4*s”  the  «>lij4*4  t ; 
this  is  known  as  the  secumlary  squint,  and  its  dirt*cti«in  is 

• For  further  dctnils  consult  a paper  by  l.aiidolt  in  ‘ Trans. 
Intemat.  Med.  Congress,’  1881,  vol.  iii,  p.  25  (I.oudon). 
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the  same  as  that  of  the  orij^iual  or  primary  squint.  Thus  if 
the  primary  squint  be  convergent,  tlie  secondary  will  also  lx? 
convergent.  In  squint  from  over-action,  or  from  mere  dis- 
use, of  one  muscle,  the  secondary  and  primary  deviations  are 
equal,  but  in  paralytic  squint  the  secondary  often  exceeds 
the  primary.  If  the  squinting  eye  retain  full  range  of 
movement,  i.  e.  move  in  companionship  with  its  fellow  in 
all  directions,  the  squint  is  termed  concomitant , in  contra- 
distinction to  paralytic  ; hence  in  every  case  of  squint  it  is 
necessary  to  test  the  mobility  of  the  eyes.  It  is  also  impor- 
tant to  note  whether  the  squint  is  constant  or  only  occasional 
(periodic).* 

It  was,  until  lately,  usual  to  measure  the  squint  (when 
necessary)  by  means  of  a scale  jtlaced  on  the  lower  lid 
and  graduated  in  such  a way  as  to  indicate  in  lines  (or 
mm.)  the  amount  of  deviation.  The  centre  of  this  scale, 
marked  zero,  is  placed  over  the  centre  of  the  lid,  and  there- 
fore corresponding  to  the  centre  of  the  pupil  if  there  Ixi  no 
squint ; the  numl)er  which  corresponds  to  the  centre  of  the 
jmpil  of  the  squinting  eye  gives  the  linear  measurement  of  the 
deviation.  A more  accurate  and  rational  method,  introduced 
by  Landolt,  and  known  as  the  angular  method,  determines 
the  size  of  the  angle  Ijetween  the  jiositions  of  the  visual 
axis  of  the  eye  w'hen  squinting  and  when  proj^erly  directed. 
In  Fig.  30,  L is  the  squinting  left  eye  of  the  jiatient  placed 

* We  sometimes  meet  witli  an  apparent  squint,  either  exti  rnal  or 
internal.  The  optic  axis  of  the  eye  passes  from  a point  rather  to  the 
inner  side  of  the  y.  s.  through  the  centre  of  tlie  cornea,  and  forma  a 
small  angle  (“angle  a")  with  the  visual  axis,  the  line  which  joins  the 
y.  s.  to  the  object  looked  at,  and  which  commonly  ents  the  cornea 
rather  within  its  centre.  As  we  judge  of  the  apparent  direction  of  a 
person’s  eyes  by  the  centres  of  his  corncu)  (i.  e.  by  the  optic  axes),  a 
slight  apparent  outward  sqiiint  will  be  produced  if  the  angle,  a,  he  (as 
in  many  hypermetropic  eyes)  larger  than  usual,  and  an  apparent  con- 
vergent squint  if,  as  in  myopia,  it  be  smaller.  Apparent  squint  is 
always  slight,  and  the  screen  test  described  in  the  text  gives  a 
negative  result. 
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at  the  centre  of  a jM?rimeter ; L X , the  direction  of  its 
visual  axis  ; L Oh,  the  direction  its  visual  axis  should  have  ; 


Fto.  — Angular  meMuri’iiicnt  of  squint.  f.\fU'r  hamioU.) 

(than  ohjtrt  (as  far  off  as  j>ossil)h*)  at  which  the  )*itti«>nt 
is  to  h>ok  ; X a small  caudle  flame  which  the  ohsi-n'er, 
statiomsl  clow*  ln'liind  the  |»erimeter,  move^  uhm^  the  arc 
until  he  sees  its  ima+j»*  rethrt«*<l  from  the  centre  of  the 
sejuintin^  conu*a  ; the  size  of  the  an>;le  x L Oh,  ivjid  off 
on  the  jerimeter,  is  nearly  tin*  same  as  that  of  the  an^le  of 
deviation.  A convenient  meth<Mlof  estimating'  the  amount 
of  angular  deviation,  intr<Hlucc*d  l»v  HirsehlsTj',  consists  in 
the  ohservation  of  the  corneal  rc*flex  fn»m  a candle  or 
o]*hthalmosco|H.>  mirror  held  alsmt  a fcH>t  from  the  eve*. 

hen  the*  eves  are  projerlv  dircefc-d,  the  jscsition  of  the 
reflex  cxrcupies  the  centre  of  the  jmpil  in  each  eve  unless  the 
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au^rle  a Ikj  very  If  the  eye  squint  inwards,  tlie  reflex 

falls  to  the  outer  side  of  the  centre.  The  pupil  Ix.dnf'  of 
moderate  width,  3 mm.,  if — 

(1)  The  reflex  be  nearer  eentre  of  p.  than  edge,  deviation  is  < 10°. 

(2)  at  edge  of  p.  . . „ 12°— 15°. 

(3)  „ midway  Ixjtween  edge  of  p. 

and  edge  of  C.  . . „ 25°. 

(1)  » at  edge  of  C.  . . „ 45°. 

(12)  Dijdoj)ia  {double  sight.)  is  almost  always  a result  of 
squint,  and  is  usually  most  troublesome  when  the  deviation 
is  so  sli},ditas  to  l)e  hardly  ]x.‘rceptible.  Diplopia  caused  by 
squint  is  of  course  binocular,  and  disapjK'ars  when  one  eye 
is  covered.  Uniocidar  diplopia  (double  si^dit  with  one  eye), 
however,  oft4.‘ii  occurs  in  commencing  cataract,  and  some- 
times in  healthy  but  astigmatic  eyes ; it  has  also  been  met 
with  in  some  cases  of  cerebral  tumour.  In  the  former  cases 
it  has  a physical  cause  in  the  crystalline  lens  (see  Cabiract)  ; 
in  the  latter  it  must  dejxmd  iq>on  some  psychical  change. 

To  find  out  what  defect  of  movement  is  causing  binocidar 
diplopia,  darken  the  room,  and  ask  the  jiatient  to  follow 
with  his  eyes  a lighted  candle,  held  about  6'  from  him, 
moved  successively  into  different  positions,  and  to  descril)e 
the  relative  places  of  the  double  images  in  each  position. 
Ascertain  which  of  tin*  two  images  belongs  to  each  eye  by 
placing  before  one  eye  a strongly  coloured  glass,  or  by 
covering  one  eye  and  asking  which  image  disappears.  In 
many  cases  the  image  formed  in  the  squinting  eye  (the 
“ false  ” image)  is  less  bidght  or  distinct,  and  this  difference 
gives  a valuable  means  of  distinguishing  the  sound  from 
the  affected  eye ; but  the  patient  does  not  always  notice  a 
difference  iK'tween  the  two  images,  and  there  may  then  be 
difficulty  in  proving  which  eye  is  at  fault.  The  patient’s 
replies  may  be  recorded  on  such  a diagram  as  Fig.  120 ; 
other  radii  may  of  course  be  added  for  intermediate  posi- 
tions ; the  false  image  is  marked  by  the  dotted  line,  the  true 


II 


EXTERNAL  EXAMINATION  OF  THE  EVE 


37 


one  by  the  unl)roken  lino.  With  this  ^fraphio  rvpn'seutatiou 
of  the  oandle  a«  it  app**ars  to  the  jMitieiit,  we  ean  ihtluee 
fnan  the  ap{)un-nt  ]>oHitiou  of  the  falw  iina+ji*  what  inove- 
ineiitH  of  the  (rorresjxmdinf^  eye  are  at  fault,  and  conat*- 
<juently,  whieh  muKel«>  or  111118011*8  an*  defeotive.  It  is  e»8en- 
tial  that  the  patient  thouht  not  move  h\8  head  during;  the 
examination,  and  that  he  remain  thnmj^lumt  at  the  sjime 
distance  from  the  oandle.  K<*meinlH*r  that,  in  tin-  extivme 
lateral  movements,  thenos«‘  eoliptM'H  one  imap’.  When  the 
double  imavres  are  very  wi«le  a|»art.  i.e  when  there  is  muoh 
8<|uint,  the  ]iiitieiit  ofb>n  fails  t4>  notiiv  the  falst*  imu^*. 

For  the  diagnosis  of  a tast*  of  diplopia  it  is  ofU-n  sufti- 
oient  to  ask  in  whieh  dinvtions  the  double  si^ht  is  im»st 
tnaiblesome,  ami  how  the  imap’s  up{X‘ar  in  resj»e«-t  t4i 
height,  lat4*ral  s4*|Hiration,  ami  ap{iarent  distance  from  the 
{latient  (Chap.  XXI). 

(13)  The  apparent  »ize  of  an  objis't  dejx*nds,  in  the  first 
phi4v,  on  ih**  siz4*  of  its  retinal  image,  ami  this,  as  aloNuly 
shown  (§  lit,  p.  12),  d«*|>emls  ujx>n  (a)  tin*  size  «>f  the  visual 
an^le,  and  (/<)  tlu*  tlistam***  of  the  retina  from  the  ncslal 
|M>int.  It  is  char  that  in  Fi^.  2tt  a smaller  obps-t  phu-tsl 
iiear»‘r  l4>  the  eye  or  a lar>f»*r  4»m*  pW-tsl  further  «»ff  mij.;ht 
subtend  the  sam«*  an^Ie  as  Ob,  and  then*f«*rt‘  have  a retinal 
inutf^*  of  the  saim*  siz**.  Th«*re  an*,  h«»wevi*r,  othi*r  fiU'titrs 
•ontributinvi  to  our  »*stimat4*  of  th**  siz4*  <if  obj«s-ts,  esjs*- 
oially  oontnist  ttf  li^ht  and  sluuh*,  estimation  <»f  distaiiC4*, 
ami  **fTort  of  a4Vomm<  slat  ion. 

A whiti*  objt  H*t  on  a bhu'k  j.frouml  hsiks  laix»*r  than  a 
bhu-k  obj»vt  of  th«*  same  siz4*  on  a whit4*  >^n)uml.  The 
furth»*r  4)flf  an  obj<H*t  is  jud^^sl  t<»  lx*,  tin*  buyer  «1<h*h  it 
hs»k.*  The  f'n'ati-r  tin*  a4 -com im slat ive  effort  us4sl.  what- 
ever may  lx*  the  distamx*  of  the  obj**ot,  tin*  smaller  d«H*s  it 

• Apparent  (listance  it  alxo  inttiienred  hy  tlie  colour  of  the  ol»ject 
Tlic  chromatic  aWrratiou  of  the  eye  it  said  to  afford  the  explanation, 
rays  of  different  refraiiffibilities  being  focus«4*d  on  slightly  different 
parts  of  the  rt>tina. 
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app(*ar ; thus  patients  whose  eyes  are  partly  under  the 
influence  of  atropine,  and  presbyopic  persons  whose  ^(lasses 
an?  too  weak,  complain  that  near  objects,  if  looked  at  in- 
h-nlly  for  a short  time,  become  much  smaller;  whilst  when 
one  eye  is  under  the  action  of  eserine  (cnusin*'  spasm  of  the 
accommodation)  objects  apjx‘ar  larj'cr  than  if  held  at  the 
same  distance  from  the  other  eye.  Prisms  with  their  bases 
towards  the  temples  st'em  to  diminish  objects  seen  through 
them  by  necessitating  excessive  convergence  of  the  eyes 
(the  conver.se  of  Fig.  IG). 

(14)  Protrusion  (proptosis)  and  enlargement  of  the  eye. — 
Unecjual  j)romineiice  of  the  two  eyes  is  best  ascertained  by 
seating  the  ]>atient  in  a chair,  standing  behind  him,  and 
coiu])aring  the  summits  of  the  two  cornea?  with  <‘ach  other, 
and  wit  h tlu*  bridge  f>f  the  nose,  or  the  line  of  the  eyelirows. 
Tt  can  also  lx*  asc(*rtained  by  placing  the  straight  edge  of  a 
card  from  the  eyebrow  to  the  ])rominence  of  the  cheek  below 
the  eye,  and  measuring  the  distance  of  the  cornea  from  the 
card  on  the  two  sides.  The  apjx*arance  of  jtrominence  or 
recession,  as  seen  from  the  front,  dejx'iids  very  much  on  the 
quantity  of  sclerotic  exposed  ; thus,  slight  ptosis  gives  a 
sunken  appearance  to  the  eyes,  and  in  slight  cases  of 
Graves’s  disease  the  jwoptosis  seems  to  increase  when  the 
up|X*r  lids  are  spasmodically  raised.  It  is  to  lx*  remem- 
bered that  real  prominence  of  the  eye  may  de]x*nd  on  en- 
largement of  the  eyeball  (myopia,  .staphyloma,  intraocular 
tumour),  as  well  as  on  its  protrusion,  and  that  if  only  one 
eve  lie  myopic,  the  appearance  will  lx*  un symmetrical. 
Decided  proptosis  may  follow  tenotomy  or  paralysis  of  one 
or  more  ocular  muscles.  In  hypermetrojiia,  in  which  the 
eyeball  is  too  short,  and  in  the  cases  of  paralysis  of  the 
cervical  sympathetic,  tbe  eye  often  looks  sunken. 

(15)  The  uses  of  prisms  have  been  explained  at  p.  9. 

(IG)  Examination  hy  focal  illumination  is  described  in 

Cliap.  III. 


CHAPTER  III 


EXAMINATION  OF  THE  ETE  BT  ARTIFICIAL  LIGHT 

This  includes  (1)  examination  l»y  f«x*al  or  ol>lit|ue  light  ; 
(2)  examiuatiim  hv  the  ophtlialmoseopi*. 

(I)  In  using  fitral,  oblufut,  «*r  UUeral  iUuminatinn  the 
anterior  j»arts  of  the  eye  are  exainilit*«l  with  the  light  of  a 
lamp  eomvutrat^Hl  hy  a c«»nvex  lens.  The  metlusl  is  uwxl 
to  det4vt  or  examine  o{:»aeiti<>H  of  the  oorn«*a,  changes  in  the 
a|>|s‘araiuv  of  the  iris.  alterati«>ns  in  the  outline  and  area  of 
the  pupil  from  iritis,  and  oiuu-ities  of  the  lens.  Such  an 
examination  is  to  lie  iiuule  hy  ivutine  in  every  case  l>eft»re 
using  the  ophthalm4>s(*opt‘.  We  nsjuire  a 8i>mewhat 
darkenisl  room,  a convex  h*ns  of  two  or  thre**  inch«‘s  ftn-al 
length  (one  of  the  largt‘  ophthalinos«‘opic  lensi^s),  and  a 
hright.  nakisl  lam{eflaiiii‘. 

Tl»«‘  (iati«‘nt  is  stnit^Hl  with  his  fa<v  towar<ls  th»*  light, 
which  is  at  als>ut  2'  distance.  Tlu*  lens,  held  U*twe«‘n  tin* 
Unger  and  thumh,  is  ustnl  like  a huming-gla.ss,  l>eing  pla4-t*d 
at  alsmt  its  own  hx-al  length  from  the  {tatient’s  cornea,  and 
in  the  line  «»f  the  light,  so  as  to  throw  a hright  }M>ncil  of 
light  on  the  front  of  tlu*  eye  at  an  angle  with  the  4>hs*Tver’s 
line  of  sight.  Thus  all  the  sujM'rficial  iiuslia  and  struc- 
tun*s  of  the  eye  «*an  Is*  succ«*ssively  examintsl  under  strong 
illuminati«>n,  the  distanc**  «»f  the  lens  Ixung  varied  a little, 
acconling  as  its  fcK'Us  is  rt‘(juin*d  to  fall  «m  the  eomea,  the 
iris,  or  tlu*  anterior  or  posterior  8urfa<*e  of  the  cn'stalline  lens 
(Fig.  31).  By  varying  the  position  of  the  light  and  of  tho 
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pati(*ut’s  eye,  making  him  look  up,  down,  and  to  each  side,  we 
can  examine  all  j iarts  of  the  corni'al  surface,  of  the  iris,  of  the 
jmjiillary  aix'a  (t.  e.  the  ant<‘rior  capsule  of  the  lens),  and  of 
the  lens  suhstaiice.  Tf  tlu;  li^dit  1h>  thrown  at  a very  acmte 
auf'le  on  the  cornea  or  lens,  opacities 
are  much  more  visible  than  if  it  fall 
almost  per]>endicularly.  By  hahitually 
maj^mifyinfjf  the  illuminated  ]>arts  by  a 
S(‘Cond  lens  held  in  the  other  hand, 
much  additional  information  can  be 

For  eomphde  exploration  of  all  ])ai*t  s 
of  tin*  crystalline  lens  the  pupil  must  be 
dilated  with  atro]>ine,  but  careful  exa- 
mination  without  atro}»ine  will  f^enerally 
enable  us  to  detect 

the  the 

lens  even  if  deeply 
seated.  In 

1^'^'  ])osterior  ]>ole 
the 

must  be  thrown  almost 
perfRUidieularly  into 
the  pujtil,  and  the  ob- 
server must  place  his 
eve  as  nearly  in  the  same  direction  as  is  possible  without 
intercei)tin«f  the  incident  light.  Oi>acities  of  the  cornea 
and  anterior  layers  of  the  lens  appear  whitish,  deep  opacities 
in  the  hms,  especially  in  old  peoi>Ie,  look  yellowish,  by 
focal  light.  Tumours,  large  opacities  in  the  vitreous,  and 
retinal  detachments  may  be  seen  by  this  method  if  they  lie 
close  l)chind  the  lens.  Minute  foreign  bodies  in  the  cornea 
will  often  be  seen  by  focal  light  when  invisible,  because 
eovered  by  hazy  epithelium,  in  daylight. 


Fio.  bl. — Focal  illumiiialioii. 
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(2)  Ophthalmoscopic  Eramination 

The  o|tlithalino8<‘Oj»e  enal)les  us  t4i  soe  the  [>art8  of  the 
eye  iH-hind  the  en-stalline  h‘ns,  hy  making  the  observer’s 
eye  virtually  the  source  <»f  illuiniuatiou  for  the  obstTVtxl 
eye.  liays  of  lijjht  ent«*rin^  the  pupil  in  a ^ven  dirt.H'tioii 
are  i>artly  ivfleetetl  l»a*-k  by  the  choroid  and  n*tina,  and  on 
enier^ng  from  the  pupil  take  the  same  or  very  n»*tirly  the 
same  course  that  they  luwl  on  enterin^f  (p.  5,  § 12).  Hence 
the  eye  of  the  observer,  if  so  placetl  as  to  retvive  (lies**  re- 
turning rays,  must  also  1h‘  so  jdai-^nl  as  t«>  cut  i>ff  the 
ent4*rin^  rays  ; as,  th**r»*fon*,  no  li>;ht  can  enter  in  tin*  n<Hvs- 
sary  dinrtion,  none  can  n*tnrn  to  the  obs4*rver’s  eye.  Tliis 
is  why  the  pupil  is  usually  black.  Altlnui^h  with  a lar^'e 
pupil,  esjssially  in  a hy|s*rmetn»pic  or  myopic  eye,  tin* 
ol)st*rver  reet'ives  some  of  tlie  returning;  rays  (Uvaus**  he 
d(H‘8  not  intercept  all  the  entering  li^ht),  an<l  in  this  way 
s4*4*s  the  pupil  of  a fiery  ml  insteml  of  bhu'k,  still  for  any 
useful  examination  the  ol»ser\*er’8  eye  must,  as  alremly 
.stjit«Hl,  1h*  in  the  «s‘ntnil  juith  of  the  enteriiij;  (ami  emer^- 
in^)  rays.  This  end  is  ^imsl  by  ltM>kin^  throu>;h  a 
small  hole  in  a mirror,  by  whi<-h  lijfht  is  reth>4  bsl  into  the 
jtatient's  pupil,  and  this  |s‘rfonit4Hl  mirror  is  the  ophthal- 
m«ts4'«>(M‘.  Then*  an*  two  ways  of  seeinj;  the  d**ep  {uirts  of 
the  eyeluill  l>y  this  means. 

A.  The  {mlireci  methtnl  <»f  examinati«>n,  by  which  a clear, 
n*al,  invert^sl  inmm'  of  the  fumlus,  somewliat  ma>niifie<l>  is 
fonmnl  in  the  air  U*tw**<*n  tin*  {sitieiit  and  the  obs4*ner. 

The  fundus  of  the  eye  s<*en  on  this  jirinciple  is  ma^iifitsl 
alsmt  five  diaim*ters.  if  the  eye  U*  normal.  The  iinaKc  is 
larger  in  h and  smaller  in  m.  h.  Notice  that  if  the  ol>s«*rver’s 
heiul  Ih*  movetl  slightly  from  side  to  side,  the  iniiLge  will 
appear  to  move  in  the  op{s>siU*  din*etion. 

B.  The  direct  method  of  examination,  by  which  (exce]>t 
when  the  eye  is  myopic)  a virtual  en*ct  imajfe  is  .seen,  more 
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ma<^nifio(l  than  in  the  former  method  and  situated  hehiud 
tile  jiatient’s  eye. 

Tile  emmetro{»ic  eye,  wit  h the  accommodation  fully  relaxed, 
is  adjusted  for  distant  objects,  i.e.  jiarallel  rays,  and  receives 
a clear  imaife  of  such  objects  on  the  layer  of  rods  and  cones 
of  the  retina  (p.  12).  A clear  imajjfe  of  the  fundus  of  the 
eye,  i.  e.  the  ridina,  optic  disc,  and  choroid,  can  he  obtained 
in  such  an  eye  on  condition  that  the  eyes,  both  of  patient 
and  observer,  lie  adjusted  for  infinite  distance,  i.  e.  for 
parallel  rays  ; in  other  words,  that  the  accommodation  of 
lioth  1m*  relaxed.  The  fundus  so  seen  is  maf^nified  about  20 
diameters. 

In  order  to  use  the  ophthalmoscope  * it  is  first  necessary 
to  h*arn  to  manage  the  mirror  and  lif^ht.  (1)  Seat  the 
jiatient  in  a darkem*d  room  and  place  a lamp  with  a large, 
steady,  naked  tlame  on  a level  with  his  eyes,  a few  inches 
from  his  lu*ad,  and  alxiut  in  a line  with  his  ear.  The  lamp 
may  be  on  either  side,  but  is  usually  ]>laced  on  his  left, 
and  it  is  lM?tter  to  keep  to  the  same  side  until  practice  has 
•riven  steadiness  to  the  various  combined  movements  which 
are  necessary.  (2)  Sit  down  in  front  of  the  patient  with 
his  face  fronting  your  own,  feature  to  feature.  It  is  most 
convenient  for  the  observer’s  face  to  be  a little  higher  than 
that  of  the  patient.  fS)  Take  the  mirror  of  the  ojdithal- 
moscojx*  (without  any  lens  lx*hind,  and  without  the  large 
lens)  in  your  left  hand  for  examining  the  patient’s  left  eye 
(and  vice  versa  for  his  right  eye),  hold  it,  mirror  towards 
the  ])atient,  close,  to  your  own  eye,  and  with  the  sight -hole 
placed  so  that  (with  your  other  eye  clo.sed)  you  see  the 
pat  ient  through  it.  Now  rotate  the  mirror  slightly  towards 
the  lam})  until  the  light  reflected  from  the  flame  is  throwm 
into  the  })atient’s  pupil,  and  0})en  your  other  eye.  (4)  You 
will  so  far  have  seen  nothing  except  the  front  of  the 
})atient’s  eye,  unless  atro})ine  have  been  used,  for  lu*  will 
* For  elwice  of  instruments  see  Appendix. 
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have  looked  at  the  centre  of  the  miirttr,  and  his  pupil, 
stronj^ly  contra«'tetl,  will  hwk  either  black  or  ver>-  dull  retl. 
(5)  Now  tell  him  to  look  st«*adily  a little  to  one  side,  iub> 
va«-aucy,  or  at  an  object  on  the  other  side  of  the  n»oiu.  The 
pupil  will  now  lH>ooine  rt\l — bright  fierk’  red  if  it  l>e  rather 
larxe  ; a duller  red  if  it  1h»  small  or  the  patient’s  c*omplexion 
U*  tlark.  In  one  position,  when  the  eye  under  examination 
hsiks  a little  inwards,  the  red  will  chan^  to  a yellowish  or 
whitish  <*olour,  anil  this  indicates  the  |M>sition  of  the  optic 
dis<‘.  (b)  Ts‘am  to  keep  the  lif'ht  sU^ailily  on  the  pupil, 
during  slow  movements  backwaixls  and  forwanls  and  from 
side  to  side  (taking  care  that  the  {tatient  keeps  his  eye  all 
the  time  in  the  same  |s>sitiou,  and  dot's  not  follow  the 
movements  of  tlie  mirror) : the  test  of  steatliiu'ss  will  U* 
that  the  pupil  rtunains  of  a ^ihhI  re«l  colour  in  all  jMisitions. 
Up  to  this  |M>int  the  examination  may  ite  inmle  without 
atropine  ; and  sit  far  only  a uniform  re<l  ^lan>  will  liave 
Ims‘11  seen,  no  details  of  the  fundus  Itein^  visible,  unless  the 
|>atient  Is*  either  myopic  or  considerably  hy|s*nnetropic. 

In  onler  to  set*  the  details  of  the  fundus  it  is  ls*st  to 
lte>(in  Ity  learninjf  the  Indirfct  Sfethtnl  ( F’i^.  32),  for,  thoUf^h 
rather  less  easy,  it  is  more  j^enerally  useful  than  the 
ilim-t. 

Take  the  mirror  without  any  lens  U*hiud  it  in  one  hand  • 
and  one  of  the  laiye  convex  " objei*ti\e ” lensi*s  ctir- 
n*s|iondin^  ttt  / in  the  other.  Always,  if  {stssible,  hare 
the  pupil  ililatt*il  with  atmpiiu*,  for  by  this  means  you  learn 
to  set*  the  fundus  much  more  quickly  and  easily.  In  exa- 
mining the  {Mitient’s  ri^fht  eye  apply  the  mirror  with  your 
ri^ht  hand  to  your  ri^ht  eye,  holding  the  lens  in  your  left 
hand  ; it  is  liest  to  reversi*  everything  for  his  left  eve,  but 

• But  iiiany  learn  to  tee  tlie  image  more  quickly  ami  eaaily  by 
placing  a convex  len«  of  4 D.  tieliiuil  the  mirror.  If  the  obai-rver 
wears  glasses  for  reailing  be  ibnulil  wear  them,  or  pul  a lens  of  tbe 
same  ttrengtli  behind  tbe  mirror,  for  tbe  indirect  examination. 
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th**  j*ositioii  of  the  iH*t*<l  uot  Ik*  i*haiip*<l.  The  haiul 

which  carries  the  lens  should  Ik*  st<*{wlk*d  l»y  n*slin<j:  the  little 
or  ring  finger  agsiinst  the  j>atient’s  hrow  or  t4*ni]de. 

We  usually  In'gin  hy  Wkiiig  for  the  optic  disc,  which  is 
one  of  the  most  imjMudant  and  easily  seen  ]>art8.  As  the 
disc*  lies  to  the  nasal  side  of  the  |>osterior  |Hde  of  the  eye, 
the  cornea  must  Ik*  rotate<l  a little  inwanJs,  i.  e.  the  hac*k  of 
the  eye  outwards,  in  onler  to  bring  the  disc  op|N»site  the 
pupil,  when  the  ohst*ner  is  immc*diaU*ly  in  front ; the  right 
eye,  e.  g.,  must  Ik*  din*ctc*d  to  the  ol)sc*rver’s  right  ear, 
or  to  the  upliftc*d  little  finger  of  his  mirror  hand.  Th«* 
{uitient  must  turn  his  eye,  not  his  lu*ad,  in  the*  re<juirc*d 
dinvtioii.  The  lens  should  Ik*  held  aUnit  2" — 3",  and  the 
olw«*rver’s  eye  U*  alsmt  15",  fnmi  the  |tatient's  eye  ; the 
imagt*  of  the  fundus  Iving  funm*d  in  the  air  ’2"  or  3"  in 
front  of  the  lens  will  thus  Ik*  situated  about  lU"  from  the 
obsc*rver. 

The  bright  rwl  glare*  (fn»m  the  ch>rroiti)  will  Ite  cdivious 
enough  ; but  most  lK*ginners  find  some  tlittieulty  in  avoiding 
the  rellection  of  the  light  from  the  |>atient's  coniea,  ami  in 
mljusting  the  acvomiiKHlation  and  the  distamv  of  the  hea4l, 

set  as  to  scK*  the  iiimgi*  clearlv.  The  Imml  must  U*  slowlv 

•*  • 

movc*d  a little  further  from  or  nearer  to  the  |»atient.aml  at 
the  same  time  an  attempt  m.ule  to  a«ljiist  the  ey«*s  (Isith 
Iving  kept  t)|K*n)  for  a |siiut  lK*twcvn  the  obsc*rver  ami  the 
lens.  As  a rule  the  disc  and  n.*tinal  vessels  are  sc.*en  clearly 
at  the  first  sitting. 

The  optic  disc  - ending  of  the  optic  nerve  in  the  eVe 
alstvethe  lamiim  eribrosa,  opbV ;srpi7/(i  (P'igs.  33  ami  35)  — 
is  round,  well  di*fim*d,  much  light«*r  in  colour  than  the  fiery 
red  of  the  surrounding  fundus,  and  numerous  bliMMl-vessc*ls 
are  sc*en  to  ratliate  from  its  cc*ntn*,  chiefly  upwards  and 
downwards.  As  s<K>n  as  the  disc  can  Is*  t*asily  s«*c*n  the 
student  must  jiuss  on  to  the  stmly  of  the  most  im]s>rtant 
details  of  this  |>art  itself,  and  of  the  other  jiarts  of  the 
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fundus.  Some  of  these  will  be  described  here  and  others 
in  the  chapters  on  the  Diseases  of  the  Choroid  and  Retina, 
and  on  the  Errors  of  Refraction. 

The  disc,  as  a whole,  is  }?reyish  pink  in  colour  with  an 
admixture  of  yellow.  It  is  nearly  circular,  but  seldom 
perfectly  so,  Iwinj.'  often  apparently  oval  or  slightly  irre- 
gular. Two  differently  coloured  parts  are  noticeable — a 
central  patch,  whittn-  than  the  rest,  into  which  most  of  the 
blood-vessels  dip ; and  a surrounding  part  of  jiink  or 
greyish  pink.  In  many  eyes,  esjiecially  in  old  persons,  we 
distinguish  a third  part,  a narrow  boundary  line  of  lighter 
colour,  which  represents  the  border  of  the  sclerotic  (ncleral 
riiKj)  (Fig.  33).  The  blood-vessels  consist  of  several  large 
trunks  and  a varying  numl)er  of  small  twigs  ; the  large 
trunks  emerge  from  the  central  white  part  of  the  disc,  and 
often  bifurcate  once  or  twice  on  its  area;  the  small  twigs 
may  emerge  sepanitely  from  various  parts  of  the  disc,  or 
form  branches  of  the  large  trunks. 

Variations. — The  colour  of  the  disc  apjiears  paler  or 
darker  according  to  the  colour  of  the  surrounding  choroid, 
the  brightm.'ss  of  the  light  used,  and  the  patient’s  age  and 
state  of  health.  A curved  line  of  dark  pigment  often 
bounds  a j>art  of  the  circumference  of  the  disc  (Fig.  35), 
and  has  no  pathological  meaning.  The  central  white  patch 
varies  greatly  in  size,  })Osition,  and  distinctness ; it  may  be 
so  small  as  hardly  to  lie  perceptible,  or  very  large ; may 
shade  off  gradually  or  lx;  abruptly  defined  ; may  be  cent  ral 
or  eccentric ; when  large  it  generally  shows  a greyish 
stippling  or  mottling  (Fig.  35).  This  central  white  patch 
represents  a hollow,  the  physiological  cup  or  pit  (comj»are 
Figs.  35  and  36),  left  by  the  nerve-fibres  as  they  radiate 
out  from  the  centr(.*s  of  the  disc  towards  the  retina,  like  the 
tentacles  of  an  ojK'n  sea-anemone ; and  through  it  the  chief 
blood-vessels  pass  on  their  way  l>etween  the  nerve  and  the 
retina.  This  depression  is  generally  t/haped  like  a funnel 


Ill 


OPHTHALMOSCOPIC  EXAMINATION 


47 


or  a JiiiipU*  with  i^nulually  sloping  sides  (Fig.  36)  ; but 
sometimes  the  sides  are  sUrp,  or  even  overhanging ; in 
other  eves  it  is  wide,  shalloweil  and  enlarged  towartls  the 
outer  side  of  the  discs.  The  physiohjgical  pit  is  whiter 
than  the  rest  of  ,the  disc-,  Itec-ausc-  the  greyish-pink  nerve- 
fibres  are  absent  at  this  j>art,  and  we  can  therefore  sc-e 
down  to  the  opa<pie,  white*,  fibrous  tissue  which,  under  the 
name  of  lamina  erihro«a,  forms  the  floor  of  the  whole  disc 
(Fig.  36).  The  stii»ple<l  api>earanc'e  »iftc*n  nc»ticc*d  in  the 
pit  is  causc*d  by  the  holes  in  this  lamina,  through  which 
the  bundles  of  nerve-fibres  fjass  on  their  way  to  the  retina; 
the  holes  ap|>ear  darker  lH*«-auH<*  fill«*»i  by  nc>n-mcdullaU*«J 
nerve-fibrt*s,  which  reflect  but  little  light. 

Thr  olht^r  parts  of  the  fundus. — The  grouudwtirk  is  of  a 
bright  fiery  rcil  (the  choroid,  «♦>/  the  retina) ; in  many  eyes 
this  colour  is  m*arly  uniform,  but  in  iJersons  of  very  light 
or  verv  dark  complexion  we  see  a j»attem  of  cK»selv  set. 
tortuous,  red  l»ands  (vessids  of  the  choroid),  se[»aratc-d  by 


FlU.  33. — OphtlisInKMcopic  itppvsrAnrt**  of  liesitliy  fundus  in  » 
IK-rson  of  very  f«ir  complexion.  Scleral  ring  well  marked, 
la-ft  eye,  inverted  image.  (WeeVer  and  Jaeger.) 
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spates  either  of  darker  or  of  lif^hter  colour  (Fig.  38). 
(For  details  see  Chap.  XII.) 

Upon  this  red  ground  the  vessels  of  the  retina  divide 
and  subdivide  dichotomously.  It  will  be  noticed  that  the 
chief  trunks  pass  almost  vertically  upwards  and  downwards, 
and  that  no  large  branches  go  to  the  part  ajrparenthj 
inwards  from  the  disc  (to  the  left  in  the  figure)  ; that  the 
visible  retinal  vessels  are  comparatively  few  and  are  widely 
spread ; that  they  liecome  progressively  smaller  as  they 
recede  from  the  optic  disc  ; and  that  they  never  anastomose 
with  each  other.  Sj>ecial  attention  must  be  given  to  the 
l>art,  apparently  to  the  inner  (nasal)  side  of  the  o]>tic  disc 
(really  to  its  outer,  temporal  side),  which  is  the  region  of 
most  accurate  vision,  the  yellow  spot  (y.  s.,  macula  luiea, 
or  shortly  “nnicida”).  In  this  region,  which  comes  into 
view  when  the  patient  looks  straight  at  the  o])hthalmosco]K\ 
the  choroidal  red  is  duller  and  darker  than  elsewhere.  It 
is  skirted  by  large  retinal  vessels  which  give  off  numerous 
twigs  towards  its  centre,  though  none  of  them  can  l>e  seen 
quite  to  reach  that  point  (compare  Fig.  78,  Chap.  XIII). 
In  many  eyes  nothing  but  these  indefinite  characters  marks 
the  y.  s. ; but  in  some,  especially  in  dark  eyes  and  young 
patients,  a minute  bright  dot  occupies  its  centre,  and  is 
encircled  by  an  ill-bounded  dark  area,  round  which  again 
a peculiar,  shifting,  white  halo  is  seen.  The  minute  dot  is 
the  fovea  centralis,  the  thinnest  part  of  the  retina.  The 
neighbourhood  of  the  disc  and  y.  s.  forms  the  central  region 
of  the  fundus.  The  peripheral  parts  are  explored  by  telling 
the  patient  to  look  successively  up,  down,  and  to  each  side, 
without  moving  his  head.  To  see  the  extreme  iH.*rii)hery 
the  observer  must  move  his  head  as  well  as  the  patient  his 
eye.  Towards  the  periphery  the  choroidal  tnink-vessels 
are  often  plainly  visible  even  when  none  are  distinguishable 
at  the  more  central  parts. 

The  vessels  of  the  retina  are  easily  distinguished  from 
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tliosp  of  the  clioruiil  by  their  course  aiul  iiuxle  of  hranchiiif^ ; 
by  the  small  size  of  all  except  the  main  trunks  ; by  their 
sluirjier  outline  and  clean‘r  tint;  but  esptvially  l>y  the 
presence  of  a lij'ht  streak  alon^  the  centre  of  each  (Fig.  33), 
which  gives  them  an  appearance  of  roundness,  veiy  dif- 
ferent fnjm  the  flat  l>and-like  look  of  the  choroidal  vessels. 
They  are  divisible  into  two  sets  : a darker,  largc*r,  somewhat 
tortuous  std— the  veins  ; ami  a lighter,  brighter  nxl,  smaller, 
and  usually  straighter  set — the  arteries;  the  diameter  of 
corresponding  branches  l>eing  alxmt  as  3 to  2.  'Tlie  art«-ries 
and  veins  run  pretty  ac4-urately  in  ]tairs.  Pressun*  on  tin* 
eyeluill,  through  the  up{x*r  lids,  causes  visible  pulsjiti«m  of 
the  arteries  on  the  disc. 

The  indire<-t  metht»d  of  examination  is  most  gem*rally 
us«*ful,  Uxause  it  giv»*s  a large  fiehl  of  view  under  a K)W 
imignifving  power  (al»out  five  diannders),  and  thus  allows 
us  to  ajtpreeiate  the  g»*neral  character  and  distribution  <*f 
any  morl)i«l  changes  U*tU*r  than  if  w»-  U*gin  with  th**  «linH-t 
methisl,  in  which  the  field  <»f  view  is  smaller  ami  the 
magnifying  |s>wer  much  greut«*r.  It  has  also  the  gnat 
iulvantagi'  of  U‘ing  <s|ually  applitable  in  all  8tat<a  of  n>- 
fraction,  when*jis  if  the  {uitient  Is*  myopic  his  fundus 
cannot  Ik>  examim><l  by  the  dins-t  inetlnsl  without  tin*  ai<l 
*)f  a suiUibh*  iHUieave  lens,  fouml  ex{>erimentally,  plmusl 
U*hind  the  mirn»r  (p.  53).  Th«*  inv«*rsion  of  th«*  image 
84*en  by  the  indinx-t  ineth*Hl  is  such  that  what  ap{iears  to 
U*  up|s*r  is  lower,  and  what  apjM*ars  t4>  Is*  R.  is  L. 

In  tlu*  Dirert  Methinl  the  examination  is  inmle  by  tin* 
inirnir  al*»n«*,  »»r  with  a lens  U’hind  it,  but  without  the 
int**rvention  *»f  tin*  objwtive  lens. 

Hy  this  method  the  j>arts  (unless  the  eye  l>e  myojdc)  are 
set*n  in  their  true  position  (Fig.  i)4),  the  upjx*r  fwirt  of  the 
imagt*  corn*sjKunling  to  the  upp<*r  {art  of  the  fundus,  the 
right  to  the  right,  <tc. : it  is  therefon*  often  called  the 
metlnxl  of  the  “en*ct”  or  “upright”  image;  though,  as 
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will  l)e  8«?en  1k*1ow,  these  terms  an*  not  strictlv  convertible 
with  “ dinH't  examination.”  It  is  us«*d — (1)  To  test  the 
a«‘tion  of  the  juipils  in  direct  fixation ; (2)  To  detect 
oj»a4  ities  in  the  mt*dia,  or  detachment  of  the  n*tina ; (3) 
To  determine  the  fixation  power  bv  obsenin^  the  comeal 
reflex  ; (4)  To  ascertain  the  condition  of  the  patient’s 
refnu-tion,  i.  e.  the  relation  of  his  retina  to  the  fo«‘U8  of  his 
len8-s_V8t<*m ; (5)  For  the  minute  examination  of  the 
fundus  by  the  hi^'hly  ma^ifitnl,  virtual,  ere«’t  image 
(Fig.  35). 

(1)  Tlie  patient  should  l)e  directeti  to  Wk  at  the  sight - 
hole  of  the  mirror,  and  the  light  should  l>e  turned  alter- 
naU'ly  on  and  off  the  eye;  the  change  in  sha{>e  and  size  of 
the  pupil  will  then  l>e  Hevn  aa  the  light  falls  on  the  yellow 
spot. 

(2)  To  examine  the  meilia,  the  {^tient  should  move 
his  eyes  freely  in  diffenmt  directions  while  the  light  is 
thrown  into  the  pupil  fnun  a distantv  of  about  12  inches. 
IVtachnnmts  of  the  i>*tina  may  then  Is*  seen,  as  well  as 
ojjacities  in  the  wrnea,  lens,  and  vitnn^us.  Thes«‘  latU*r 
will  ap{H*ar  bla^-k  against  the  red  lia^-kgrotind  of  the  eye. 
For  more  careful  examination  of  fine  ojiaoities.  a strong 
convex  lens  is  phu*e«I  Is-hind  the  mirror,  and  the  ol«H*rver 
draws  nearer  to  the  jMitient. 

(3)  This  method,  attention  to  which  was  calh*d  bv 
Priestley  Smith,  is  practises!  in  the  bdlowing  way.  Tlu* 
patient  is  Udd  to  look  at  the  mirror;  the  ol>server  turns 
the  light  on  one  of  the  ]>atient’s  eyes,  and  notices  the  exact 
|K>sitiou  of  the  light  reflex  from  the  surface  of  the  cornea; 
he  then  quickly  turns  the  light  to  the  (dher  eye,  and  coin- 
{Mires  the  position  of  the  corneal  light  n*flex  in  the  two 
eyes.  The  comeal  reflex  gi*nerally  stands  a little  nearer 
the  inner  than  the  outer  <*dgi*  of  the  pupil,  as  the  visual 
axis  usually  lies  to  the  inner  side  of  the  axis  of  the  cornea; 
if  b»jth  eyes  bt*projK*rly  din*cted  the  {Mjsitiou  of  the  corneal 
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reflex  will  Ik'  syininetvieal  in  the  two  eyes.  In  this  way 
imj»erfect  fixation  or  stx'ahisinns  will  ho  n'aclily  fletected. 

(4)  To  ascertain  the  I'efraction : if,  when  nsinj'  the 
mirror  alone  at  a distance  of  12" — 18",  or  more,  from  the 
patient’s  eye,  we  see  some  of  the  retinal  vessels  clearly  and 
easily,  the  eye  is  either  myopic  or  hypermetropic.  If, 
when  the  observer’s  head  is  moved  slightly  from  side  to 
side,  the  vessels  seem  to  move  in  the  same  direction,  the 
image  seen  is  a virtual  one  and  the  eye  hypennetropic. 
The  eye  is  myo]»ic  if  the  vessels  seem  to  move  in  the  con- 
trary din*ction ; the  iniiige  in  M.  is,  indeed,  foi'ined  and 
seen  in  the  same  way  as  the  inveided  image  seen  by  the 
“ indirect  ” method  of  examination  (compare  Figs.  32  and 
104),  but  except  in  the  highest  degrees  of  M.  it  is  too 
larg(‘  and  too  far  from  the  ]>atient  to  lx;  useful  for  detailed 
examination.  In  low  degrees  of  M.  this  image  is  formed 
so  far  in  front  of  the  jxatient’s  eye  as  to  be  visible  only 
when  the  obsei-ver  is  distant  perhaps  3'  or  4';  whilst  in  E. 
and  in  the  lower  degrees  of  H.  the  (erect)  image  will 
not.  be  easily  seen  at  a greater  distance  than  12"  or  18" 
(Fig.  14). — If,  therefore,  in  order  to  get  a clear  imsige 
by  the  direct  method,  the  observer  has  to  go  either  very 
near  to,  or  a long  way  from,  the  patient,  no  great  error 
of  refraction  can  lx;  present. 

The  above  tests  only  reveal  qualitatively  the  pre.sence  of 
either  M.  or  H.,  Init  by  a modification  of  the  method  the 
quantity  of  any  error  of  refraction,  e.  (j.  H.,  can  le  deter- 
mined with  great  accuracy. — (Determination  of  the  refrac- 
tion hy  the  ophthalmoscope.) — In  E.  the  erect  image  can 
be  seen  only  if  the  observer  be  near  to  the  ])atieiit,  and 
also  completely  relax  his  accommodation  ; for  when  the 
observer’s  head  is  withdrawn  from  the  pati(mt’s  eye  the 
field  of  view  and  illumination  rapidly  diminish,  hence  in 
E.  no  useful  view  can  be  gained  by  the  direct  method 
without  going  very  near  to  the  eye. 


Ill 


OPHTHALMOSCOPIC  EXAMINATION 


53 


In  H.,  where  the  retina  is  within  the  foeiis  of  the  lens- 
system,  tlie  erect  imaf'e  is  seen  when  close  to  the  jmtient’s 
eye  only  l»y  an  effort  of  accommodation  in  the  ohserver, 
hut  it  can  l*e  also  seen  at  a distance  as  well  as  close  to  the 
patient. 

If  now  the  ol)sc*rver,  insU‘a<^l  of  increasing'  the  convexity 
of  his  crystalline,  place  a convex  lens  of  e<|ui valent  j»ower 
lN.*hind  his  ophthalinosco|K‘  mirror,  this  lens  will  l«*  a 
ineasun.^  of  the  {uitient’s  II.,  i.  e.  it  will  l*e  the  lens  which, 
when  the  ]>atient’s  accoinimHlation  is  in  als-yance,  will  l>e 
ne«*<le<l  to  hrin^'  |>arallel  rays  t<»  a f«K-us  on  his  n.-tinu.  If 
a hij'her  lens  l)e  used,  the  fundus  will  lx*  more  or  less 
hlurntl. 

Ileiict*  to  imusure  II. (1)  Atr.  U.th  in  i«itieut  and 
observer  must  lx*  fully  relaxeil  (usually  hy  atropine  in  the 
jMitient  and  hy  voluntary  effort  in  the  observer);  (*J)  the 
olwerver  must  p.)  as  close  as  |M>ssihie  tt»  the  ]>atieut  ; (3) 
must  then  place  convex  h-nses  Iiehind  his  mirror,  Ix'j'in- 
nin^  at  the  weakest  and  increasing.;  the  stn*n;,'1h,  till  the 
hi^'hest  is  rea<*hed  which  still  jx-rmits  the  details  of  the 
o.  d.,  or,  Ix’tter,  of  the  y.  s.,  to  lx*  s«>»‘n  with  js*rftx't  clear- 
ness. Ily  j>nwtux*  the  ilistance  Ix'twixui  the  cormie  of 
jcitient  and  observer  may  lx*  nxluml  to  alsuit  I". 
I ho  li>;ht  must  be  on  the  same  side  as  the  »*ve  uiuler 
examination.  The  ri^ht  eye  must  examine  the  ri;;!!!,  and 
rice  rereii. 

In  the  same  way,  tlum^h  with  U‘ss  acfuracy  in  the  hi^h 
di‘^'r»<es,  M.  can  lx‘  measuriHl  bv  nu-ans  of  coiuave  lens«-s  ; 
the  lowest  lens  with  which  a clear  ens  t inwKe  is  obtaim*d 
U‘inv;  sli^rhtly  more  than  the  measure  of  the  .M. 

It  U soiiictiines  useful  to  know  liow  luiicb  Ifu^^tlieuin^  or  aliurleiiin^ 
of  the  eye  c>>rre«|M>u<is  t > » ffiven  Deutr.ilisiiig  lens.  The  fullowiii;' 
nuinlH'rs,  sli|;'htly  altered  frutn  Kuapp,  are  sullicieiitljr  near  the  truth. 
Ihe  distance  between  the  eye  of  the  observer  and  that  of  the  (uitieut 
is  supposed  to  he  not  more  than  1 inch. 
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II.  of  II).  represents  shortening  of  ’3  miii 
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Astifijinat^sin  (As.)  may  also  1x3  measured  by  this 
method,  the  refraction  beiii<'  estimated  successively  in  the 
two  chief  meridians  by  means  of  approj^riate  retinal  vessels 
(see  Astigmatism).  Any  line,  e.  g.  a horizontally  running 
vessel,  is  seen  by  means  of  rays  which  pass  through  the 
meridian  of  the  coniea  at  a right  angle  to  its  course  ; 
hence  if  a vertical  vessel  1x3  clearly  seen  through  a + 2 D. 
lens  there  is  H.  2 D.  in  the  horizontal  meridian,  Ac. 

This  application  of  the  direct  method  needs  much 
practice.  The  lenses,  of  which  there  are  twenty  or  more, 
are  so  placed  that  they  can  be  revolved  Ix'hind  the  mirror 
and  brought  in  succession  opposite  the  sight-hole.  There 
are  many  forms  of  these  “ refraction  ophthahnoscoix^s,” 
varying  in  the  details  of  their  construction  {see  Ai)ix*ndix). 

(5)  The  erect  image  is  very  valuable,  on  account  of  the 
high  magnifying  power  (about  20  diameters  in  the  E. 
eye),  for  the  examination  of  the  finer  details  of  the  fundus. 
The  disc  looks  less  sharply  defined,  because  more  magni- 
fied, than  when  seen  by  the  indirect  method  ; both  the 
disc  and  the  retina  often  show  a faint  radiating  striation 
(the  nerve-fibres)  ; the  lamina  cribrosa  is  often  more 
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lirilliantly  white;  aud  the  jtii^-ineiit  epithelium  of  the 
choroid  can  In?  recoj^iised  as  a fine  uniform  dark  stippling. 
If  the  refraction  lie  E.  or  H.  no  lens  is  m*eded  behind 


the  mirror;  if  M.,  a concave 
lens  must  lie  placed  Ix’hind 
the  mirror,  of  sufficient 
stren;^h  to  j^ve  a ^hhI,  clear, 
erect  imaj'e.  The  observer 
must  come  as  near  as  ]m>s- 
sible  to  the  |>atient. 

Hy  reference  to  P’i^'.  it 
will  l»e  seen  that  only  those 
rays  are  useful  which  strike 
m*ar  the  centre  of  the  mirror, 
none  others  eiiteriuj'  the  |>a- 
tient’s  pupil ; hence,  if  the 
ajH*rtun*  in  the  mirror  lx*  Uk> 
lar^'  the  fumlus  will  not  Iv 
well  lij^ht***!.  It  should  not 
lx*  larger  than  d mm.,  nor 
smaller  tluui  *J  mm. 


FlO.  35. — Opht)iali»o*copic  ap- 
pi<mniiice  of  hcaltlij  (liar,  as 
aven  id  the  erect  image.  I>ark 
Ti^aacla,  veina.  Ph}  aiologicxi 
pit  atippled.  X 15  diametera. 
(After  Jaeger.) 


The  Shadow  Test  {IleliHoecnjiy^  Skiafropy) . 

By  this  method  the  refnu'tion  is  detr'rmiiu**!  bv  noticing 
the  dinx'tion  of  movement  of  the  light  thrown  on  to  the 
retina  by  the  mirror,  when  the  latt«-r  is  rotate«l.  The 
di‘grve  of  error  of  rtdraction  is  measureti  by  the  lens, 
which,  plar-(<il  closr*  to  the  jsitient’s  eye  in  a caw  <»f 
ametropia,  nuiders  the  movement  and  other  characters  of 
the  illumination  the  s;inie  as  in  emmetropia. 

The  t«*st  is  most  accurate  when  iis^il  at  a gn-at  distance 
from  the  |»iitient  ; in  practiie  a ilistance  of  alsnit  1 m 
( 1(H) — 120  cm.  or  3* — t')  is  «'hoM*n.  The  oliserver,  st'atixl 
in  front  of  his  jiatient,  throws  the  light  from  an  ophthal- 
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Fig.  30. — Verticiil  section  of  healtliy  optic  disc,  &c.  x about 
15.  K.  Kctiim,  outer  layers  sbaded  vertically,  nerve-fibre 
layer  sbaded  longitudinally.  Cb.  Cboroid.  Scl.  Sclerotic. 

\i.  Cr.  Lamina  cribrosa.  S.  V.  Subvaginal  space  between 
outer  and  inner  sheath  of  optic  nerve.  The  central  vein  and 
one  of  the  divisious  of  the  central  artery  are  seen  in  the 
nerve  and  disc. 

inoscopo  mirror  into  the  patient’s  jnipil.  He  will  then  see 
the  area  of  the  pupil  illuminated,  tind  on  slightly  rotating 
the  mirror  will  notice  a movement  in  this  lighted  area, 
which  movement  will  have  a direction  either  the  same  as, 
or  opposite  to,  that  in  which  the  mirror  is  turned  (“  with  ” 
or  “ against  ” the  mirror).  The  lighted  area  is  bordered  liy 
a dark  shadow,  and  it  is  to  the  edge  of  this  shadow  that 
attention  must  be  directed.  This  edge  is  parallel  to  the 
axis  on  which  the  mirror  is  turned,  but  moves  in,  and 
shows  the  refraction  of,  the  meridian  at  right  angles  to  it, 
e.  (j.  the  shadow'  whose  edge  passes  vertically  across  the 
pupil  moves  across  the  horizontal  meridian,  the  refi’action 
of  which  it  indicates,  and  vice  versa.  Retinosco]>y  may  be 
practised  with  a concave  or  a plane  mirror.  With  the 
former  the  shadow  moves  “ against  ” the  mirror  in  E.  H. 
and  low  M.,  and  “ with  ” the  mirror  in  M.  of  more  than 
1 D.  With  the  latter  these  movements  are  exactly  re- 
versed. The  light  should  be  thrown  as  nearly  as  possilde 
in  the  direction  of  the  visual  axis,  and  the  lamp  be  placed 
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immediately  over  the  jjatieut’s  head  rather  than  to  one 
side. 

(1)  With  a concave  mirror  (of  about  22  cm.  focus) 
(Fiff.  37).  In  Fig.  37,  1,  the  mirror,  m,  forms  an  inverted 
image,  i,  of  the  light,  l,  at  its  principal  focus,  and  i be- 
comes the  source  of  light  for  the  eye,  e.  A second  image 
of  1,  again  inverted,  is  formed  at  i'  on  the  retina  of  e.  If 
the  far  point  of  e be  at  i this  retinal  image,  i',  will  1x3  clear 
and  distinct,  but  in  every  other  case  it  will  Ik*  more  or  less 
out  of  focus  and  indistinct.  On  rotating  m to  m',  i will 
move  to  I'  and  i'  to  and  these  movements  (of  i and 
i')  will  occur  no  matter  what  the  refraction  of  e may 
be. 

The  observer  placed  behind  m sees  an  image  of  i'  formed 
in  the  same  way  as  the  image  of  the  fundus  seen  by  the 
direct  method,  and  therefore  either  inverted  and  real, 
or  erect  and  virtual,  according  as  the  refraction  of  the 
eye  is  M.  or  H.  (p.  52).  If  the  observer’s  eye  l)e  accurately 
adapted  for  this  image  of  i'  he  will  indeed  sec  not  only  the 
light  and  shadow,  but  the  retinal  vessels ; he  neglects 
these,  however,  in  attending  to  the  movements  of  the 
shadow. 

In  the  following  description,  l,  i,  and  i-  are  disregarded, 
i'  or  i'*  being  considered  as  the  source  of  light. 

If  E be  myopic  (Fig.  37,  2)  the  image  of  i'  is  real  and 
inverted  and  formed  at  i",  the  far  j>oint  of  e (comj>are 
Fig.  104).  On  rotating  the  mirror  (as  in  Fig.  37,  1),  i' 
will  move  to  i'^,  and  i"  will  move  to  i"^,  i.  c.  the  image  seen 
by  the  observer  moves  in  the  same  direction  as  (or  “ ivith  ”) 
the  mirror. 

If  E be  hypermetropic  (Fig.  37,  3)  or  emmetropic,  rays  re- 
flected from  its  retina  leave  the  eye  divergent  or  parallel, 
and  are  not  brought  to  a focus  after  emerging  ; the  observer 
therefore  sees  a virtual  image  erect  at  i",  the  virtual  focus 
of  i’  (compare  Fig.  13),  and  sees  its  movements  actually  as 
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they  occur,  i.  e.  iu  the  same  direction  as  the  movements  of 
the  real  imaf^e  i'  or  i'*,  and  therefore  “ against  ” the  move- 
ments of  the  mirror.  Hence  in  H.  and  Em.  the  ghadatc 
moves  “ mjainst  ” the  mirror. 

The  above  statement  for  myopia  is  true  only  if  the  ob- 
8«Tver  Ix!  beyond  the  far  js>int  of  the  ol>serve<l  eye  {tee 
Myopia).  In  M.  of  1 D.  the  rays  returninj;  from  the 
|>atient’8  eye  are  bx'ussed  at  a distamv  «»f  1 m.,  ami  if  the 
observer  intercept  thesi*  rays  U>for»*  they  imrt  (Fij;.  37,  4) 
he  will  n*fer  them  towards  i"  and  i"*,  and  obtain  an  erect 
virtual  but  unfocustKMl  imaj^*  of  i',  the  movements (*f  which 
will  U*  the  same  as  those  iu  H.  or  K.  (Fi^.  37,  3),  i.  e. 
“ lujaintt  ” the  mirror.  Heiu'e,  at  adistamt*  of  alK>ut  1 m., 
movement  af^ainst  ” the  mirror  may  indicate  M.  of  al>out 
1 1).,  or  E.  or  H.  Tlie  lowest  M.  which  can  oive  the  cha- 
racteristic movement  at  this  distance  is  slif^htly  mon*  than 
1 L).,  say  1'25  I>. 

(2)  With  a plane  mimr  (Fi^.  38).  Here  the  souret*  of 
lif'ht  for  the  observ»Hl  eye  is  an  en“<’t  and  virtual  imap*  of 
the  flame  fonm*<l  at  the  same  distaim*  iM-hind  the  mirror 
as  the  lamp  is  in  fn>nt  of  it.  In  Fi^'.  1.  this  imai^*  is 

at  /,  the  virtual  ftx'us  of  L.  A s«x‘ond  and  invert«tl  imap- 
of  / is  fomuHl  on  the  retina  of  k at  i.  The  movements  of 
tlu‘se  imap's.  on  rotation  of  the  mirror,  are  the  ivvenw-  of 
those  of  the  imap*  i (and  its  n>tinal  imap*  i'),  Fi^;.  37,  1, 
obtaim*d  when  the  concave  mirror  is  urn'll.  When  the 
mirrt.>r  m is  rotateil  to  m’,  / will  move  in  the  opjsisite  diriT- 
tion  to  but  its  n'tinal  imap>  i will  move  to  i' ; i.  e.  in 
the  same  dinvtion  as,  or  “ trith  ” the  mirror.  Thest*  move- 
ments of  / and  I occur  in  every  eye,  whatever  its  n'fnu'tion. 
In  E.  and  H.,  however,  the  imivement  of  tin-  retinal  imap- 
is  84i‘ii  as  it  (.KTurs  (ami  therefi»n‘  “ iriih  ” the  mirror)  ; but 
iu  M.  ( Fiff.  38,  2)  the  ol»s«“rver  st*«*s  an  inverte<l  iimip'  «»f  i 
foriiii*d  at  the  far  {siiut  of  e,  and  its  movements  areexactlv 
the  reverse  of  those  of  the  n*tinal  imap*.  Therefore,  when 
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oil  rotating  m to  m',  i moves  to  i^  the  image  i'  seen  by  the 
observer  moves  to  i'^,  i.  e.  “against”  the  mirror.  If  the 
plane  mirror  be  used  at  a distance  of  rather  more  than 
1 m.  (3' — 4')  from  the  patient  a movement  of  the  shadow 
“ with  ” tlie  mirror  will  occur  in  M.  of  1 D.  or  less,  for  the 
reasons  given  previously  (Fig.  37,  4)  ; but  if  the  observer 
l)e  about  2 m.  (say  7')  away  the  characteristic  movement 
‘‘  against  ” the  mirror  will  be  obtained  unless  the  M.  Ixi  less 
than  ‘5  1).;  since  the  far  point  of  an  eye  with  M.  ‘5  D.,  and 
therefore  the  image  seen,  is  at  2 m.  As  a plane  mirror 
gives  at  a long  distance  a better  illumination  than  a 
concave  one,  it  can,  if  necessary,  Ixj  used  at  a greater 
distance  from  the  patient,  and  by  this  means  low  degrees  of 
ametropia  Ixi  very  accurately  measured.  Generally,  how- 
ever, the  distance  given  (3' — 4')  will  Ixi  found  most  con- 
venient. 

In  emjjloying  retinoscopy  the  jiatient  is  armed  w'ith  a 
trial  frame  into  which  lenses  are  successively  put  until  one 
is  reached  which  just  reverses  the  movement  of  the  shadow. 
This  lens  indicates  nearly,  but  not  quite,  the  refraction 
of  the  eye  under  observation.  In  H.  we  must  subtract 
(about)  I D.  from  the  lowest  -|-  lens  which  reverses  the 
shadow,  because  we  know  that  this  movement  would  not 
occur  till  a myopia  of  at  least  I D.  had  been  produced.  In 
M.,  for  the  same  reason,  I D.  must  be  added  to  the  lowest 
— lens  which  reverses  the  shadow. 

Astigmatism  is  easily  detected,  and  its  amount  measured 
by  observing,  on  rotating  the  mirror,  first  from  side  to 
side,  then  from  above  downwards,  whether  the  shadow  has 
the  same  movement  and  characters  in  each  direction  ; or  liy 
noting  that  when  the  shadow  in  one  meridian  is  “ cor- 
rected ” by  a lens,  the  meridian  at  right  angles  to  it  still 
shows  decided  ametropia.  The  lens  is  then  found  which 
corrects  the  latter  meridian,  and  the  As.  equals  the  differ" 
ence  between  the  two  lenses. 
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AjAirt  from  the  din'otion  in  which  the  ima^>  (and 
shiulow)  movos,  something  may  be  h*ame<l  from  variations 
in  (1)  its  ]>rightnes8;  (2)  its  rate  of  movement;  (3)  tlie 
fonn,  straight  or  crescentic,  of  its  border.  The  image  is 
brightest,  its  movement  quickest  and  most  extensive,  in 
very'  low  M.  and  in  Em.  The  higher  the  ametn>pia, 
whether  M.  or  H.,  the  duller  is  the  illumination,  tin*  slower 
and  less  extensive  its  movement,  and  the  more  cn^wH-ntie 
and  ill  <lefin«sl  its  sluulow  l>order.  The  hrujhtnna  of  the 
imagi*  dejs'uds  on  how  clearly  i (Fig.  37,  1)  is  fiK'usse*]  on 
the  retina;  the  mon*  accurately  i'  is  an  imagt*  of  i,  the 
brighter  and  larger  will  i"  (Fig.  37,  2 or  3)  and  as  the 
flame  is  n^-tangular,  the  lionlers  of  the  imagt*  will  Is*  nearly 
straight.  Thes<*  conditions  occur  when  the  eye  is  exactly 
iwlapt***!  for  the  distance  of  i,  i.  e.  in  M.  of  1 I),  or  less.  If 
the  M.  Is*  higher  than  1 I).,  i will  U*  out  of  focus,  ami 
ther**foit*  1h*  spn*a<l  over  a larg**r  n*tinal  an*a,  and  Is-ing 
b»rm«**l  by  the  same  numls*r  of  rays  as  ls*fori*,  it  will  Is* 
le.ss  bright.  The  imag»*  i"  (Fig.  37,  2)  will  Is*  c«»rT»*s- 
|s>ndingly  diffus(*<l  ami  dull,  and  ls*ing  birim**!  uean*r  to 
the  pjitient’s  eye,  as  for  example  at  x,  it  will  move  onlv 
fmm  X to  x'  in  the  same  time  as  i"  takes  in  moving  to 
and  h«*nce  its  movement  is  slower  and  less  extensive.  Th** 
sjime  is  true  in  H.  (Fig.  37,  3),  ls*<'ausi*  the  higher  the  H., 
the  more  diffus«“«l  is  i'  and  the  near»*r  is  i"  to  the  ]iatient’K 
eye.  In  ls»th  ciuk*s,  high  M.  and  high  H.,  the  ls»rder  of 
the  sluulow  is  cn*s«t*ntic  lst*aust*  the  diffustsl  image  fonns 
a nearly  rouml  art*ji  on  the  n*tina. 

lb*tim.>s<.*opy  is  a valuable  nu*ans  of  objivtivelv  det<*r- 
mining  the  quantity  of  any  error  of  n*fra<  tion,  and  as  it  is 
more  t*asily  learnt,  and  on  the  whole  more  accuraU*  in  its 
results,  than  (*stimation  by  the  dirt*ct  methml  (p.  53)  it  has 
in  the  hands  of  many  almost  displactnl  the  latter  method 
during  the  last  four  or  five  years,  as  a pndirniuary  to 
testing  the  jsitient  with  trial  leu8t*8.  For  the  quick  dis- 
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Fig.  38. — Ketinoscopy  {tcith  plane  mirror). 
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coTery  of  very  slight  astijfmatisiu,  and  of  the  direction  of 
the  chief  meridians  in  astifj'matisin  of  all  degrees,  retino- 
scopy  proliably  excels  all  other  methods. 

Retinoscopy,  howerer,  carries  with  it  none  of  the  col- 
lateral advantages  afforde<l  by  a thorough  training  in  the 
more  difficult  “ direct  methcMl ; ” for  in  retinoscopy  we  s«>e 
nothing  and  think  nothing  of  the  condition  of  the  fundus 
of  the  eye.  Accurate  retinoscopy  is  not  quicker  tlian 
measurement  by  this  direct  method  ; indeed,  with  a good 
instrument  the  latter  method  certainly  has  the  advantage 
in  rapidity. 
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CLINICAL  DIVISION 


CHAPTER  IV 

DISEASES  OF  THE  EYELIDS 

The  border  of  the  lid,  whicli  contains  the  Meibomian 
glands,  the  follicles  of  the  eyelashes,  and  certain  modified 
sweat-glands  and  sebaceous  glands,  is  often  the  seat  of 
troublesome  disease.  Being  half  skin  and  half  mucous 
membrane,  it  is  moist  and  more  susceptible  than  the  skin 
itself  to  irritation  by  external  causes  ; being  a free  border, 
its  circulation  is  terminal,  and  therefore  especially  liable  to 
stagnation.  Its  numerous  and  deeply-reaching  glandular 
structures,  therefore,  furnish  an  apt  seat  for  chronic  in- 
flammatory changes. 

Blepharlth  (ophthalmia  tarsi,  tinea  tarsi,  sycosis  tarsi) 
includes  all  cases  in  which  the  border  of  the  eyelid  is  the 
seat  of  subacute  or  chronic  inflammation.  There  are 
several  types.  The  skin  is  not  much  altered,  but  chronic 
thickening  of  the  conjunctiva  near  the  border  of  the  lid  is 
generally  observed.  The  disease  may  affect  botli  lids  or 
only  one,  and  the  whole  length  or  only  a part. 

In  the  commonest  and  Avorst  form  the  glands  and 
eyelash  follicles  are  the  principal  seats  of  the  disease. 
The  symptoms  are  firm  thickening  and  dusky  congestion 
of  the  border  region,  with  exudation  of  sticky  secretion 
from  its  edge,  gluing  the  lashes  together  into  little  pencils. 


Chap.  IV 


DISEASES  OF  THE  EYELIDS 


65 


Vt*n'  mild  cast's  pn*si*nt  incrt'Iy  overgrowth  of  lashes  and 
excess  of  Meil)omian  st'cretion.  But  gimerally  the  disease 
progn-ssi's ; little  exc«>riations,  and  ulct'rs  coveiXHl  by  scab, 
form  along  the  free  Itorder,  and  often  minute  pustules 
apjH'ar ; the  thickening  and  vascularity  increase  ; the 
lashes  are  loosentnl,  and  fret*  blet*ding  t*ocurs  if  thev  an* 
pulk*<l  out.  After  months  or  years  of  varying  a<*tivitv  some 
or  all  of  the  hair-follich*s  l>ecome  alten*d  in  size  and 
dinvtion,  or  quite  obliterated,  ami  the  lash»*s  stunb*<l,  mis- 
plaeetl,  or  entin*ly  lost.  As  the  thickening  gnuluallv  dis- 
apjtears,  little  lines,  or  thin  setuiis,  of  sear  form  just  within 
the«slgeof  the  litl,  an<l  often  cause  slight  eversion.  Tlu* 
resulting  exjH)sun*  of  the  marginal  conjunctiva,  juldwl  to 
the  scantiness  of  the  cilia,  causes  the  disagn-<*ably  raw  and 
liald  apiK*anince  temunl  lippitmU) ; and  epi|)hora.  from 
eversion,  tumefaction,  or  nairowing  of  the  pimcta.  often  re- 
sults. Often,  however,  the  dis.*a«*  lemls  to  nothing  wors«* 
tlmn  the  is*rinanent  loss  of  a certain  numlnT  of  the 
liishes. 

In  another  tyjs*  the  changes  are  quite  sujs*rfi»  ial— mar- 
ginal eczema;  the  jiatient  is  liable,  jsrhaisi  through  life,  t<i 
soreness  ami  n*«lness  of  the  Ismlers  of  the  lids,  and  little 
crusts,  scales,  or  pustules  form  at  the  nv»ts  of  the  laslu*s, 
the  growth  of  the  lash«*s  not  U-ing  much  inb*rfensl  with. 
In  such  j>e»)ple  tlu*  eyes  look  weak  or  tender;  the  condition 
is  made  worse*  by  exiH.sun*  to  heat,  dust,  and  wind,  and  by 

long  sjiells  of  work  (see  Chnmic  T.acrimal  Conjunctivitis 
p.  SMI). 

Ophthalmia  tarsi  generally  N'gins  in  childho<Kl.  and  an 
atta«-k  of  mwisles  is  a common  exciting  cause.  It  s<*ldom 
iHHH.mes  seven*  or  iK*rsisteiit  except  fn.in  m*glect  of  deanli- 
ness  m a child  with  sluggish  cin  ulatum  ; the  i>afients  an* 
g.*nenilly  amemic.  often  scrofulous,  and  the  condition  is 
then  often  the  n*sult  of  a pn*vious  mon*  acute  ophthalmia 
In  adults  «*ven*  sycosis  of  the  eyelids  may  accomi.any 
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sycosis  of  the  lx*ar(l,  hut,  as  a rule,  no  tendency  to  such  dis- 
ease of  the  skin  is  observed. 

Treatment. — When  the  inflammatory  symptoms  are 
severe  nothing'  lias  such  a marked  effect  as  pullin^  out  all 
the  lashes.  Cases  of  a few  weeks’  standing  may  lie  cured 
and  recurrences  in  older  cases  very  much  relieved  by  one  or 
two  such  epilations,  together  with  local  remedies.  Local 
api»lications  are  always  needed  (1)  for  the  removal  of  the 
scabs,  (2)  to  subdue  the  inflammatory  symptoms.  A warm 
alkaline  and  tar  lotion,  with  Mdiich  the  lids  are  to  lie  care- 
fully soaked  for  a cpiarter  of  an  hour  night  and  moniing, 
followed  by  a weak  mercurial  ointment  applied  along  the 
edges  of  the  lids  after  each  bathing,  is  an  efficient  plan  if 
the  mother  will  take  pains.  In  bad  cases  })ainting,  or 
])encilling,  the  border  of  the  lid  with  nitnite  of  silver,  ether 
in  strong  solution,  or  the  diluted  stick,  or  the  use  of  weak 
cop[)er  drops  is  very  usefid  in  addition  to  the  ointment. 
In  old  ca.ses  with  much  e]jiphora  the  canaliculus  is  to  l>e 
slit  up.  The  patients  generally  need  a long  course  of  iron. 
(F.  1,  2,  3,  6,  18,  19,  20,  28,  29.) 

A stye  is  the  result  of  suppurative  inflammation  of  the 
connective  tissue,  or  of  one  of  the  glands,  in  the  margin  of 
the  lid.  Owing  to  the  close  texture  of  the  tarsus  and  the 
vascularity  of  the  parts,  the  pain  and  swelling  are  often 
severe,  and  even  alarming  to  the  patient.  The  matter 
generally  points  around  an  eyelash ; but  if  seated  in  a 
Meibomian  gland,  it  may  point  either  to  the  border  of  the 
lid  or  to  the  conjunctiva,  rarely  to  the  skin. 

Styes  almost  always  show  some  derangement  of  health, 
especially  of  the  stomach  or  reproductive  organs.  Over-use 
of  the  eyes,  es|)ecially  if  ametropic,  is  the  exciting  cause  in 
some  cases ; exposure  to  cold  wind  in  others.  Styes  are 
very  apt  to  recur,  singly  or  in  crops,  for  several  weeks  or 
months. 

Treatment. — A stye  may  sometimes  be  cut  short,  if  seen 
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earlv,  hv  the  viffomus  use  of  an  antij)hlo^i8tio 
lotion  ; but  an  incision  followed  by  hot  fomentations  or  a 
jHJulticv  is  usually  more  effii‘a<  ious  ; the  jmncture  must 
ma<le  j*arallel  to  the  free  l)or(ler,  and  extend  rather  deeply  ; 
a Bt-er’s  knife  or  bn»ad  mvdle  (Fij^s.  157  and  142)  may  l>e 
use<l.  The  health  always  needs  attending  to,  and  a 
puixative  iron  mixture  often  suits  lietter  than  anythin^ 
else. 

Some  jx*rsons  are  subjwt  to  very-  small  pustuh*s  t»r  styes, 
much  iiion*  superficial  than  the  aU.ve.  and  less  elo»-lv 
associabMl  with  deranj^ement  of  health. 

A Meilmmian  jfland  is  (»ft<*n  the  scene  of  chronic  oyer- 
^nxjwth,  a little  tumour  in  the  sul^tame*-  of  the  lid  lH‘iuf( 
the  result  (.VciTw/muiM  cyst.  eluihnioH).  In  a few  wet*ks  or 
months  the  )„T*“wth  l<ec<»mes  as  lar>jt*  as  a p*a.  fonninj;  a 
firm,  hemispherical,  piinhess  swellin^f,  over  which  the  skin 
is  freely  moveable.  A dusky  sp.t  wheiv  the  tarsal  tissues 
an*  thinned  marks  the  conjunctival  jispx  t.  ami  when  sp.n- 
tunecms  rupture  has  .Kvumsl.  a Hatt«*msl  mass  of  >franula- 
tion  is  found  there.  The  dt‘e|H*r  jsirt  of  the  jfland  is  the 
common  seat  of  dis«*as.*;  if,  sometim.'s  happ-ns.  the  jmrt 
near  the  e.1^.  of  the  li.l  is  affwbsl.  the  tumour  usually 
remains  very'  simUl.  (kvasionally  the  ^,Ty>wih  push(>s  for- 
wanls,  and  ailhesion  to  the  skin  occurs;  even  then  it  is 
easily  <listin>?yiish»Hl  from  a 8**baceous  cyst  by  the  firmness 
of  its  di-ep  attm*hment.  During?  its  course  the  cvst  may 
infiame  and  even  suppunite.  and  in  the  latter  cas«*  It  forms 
one  varu4y  of  “stye.”  The  .same  tumour  may  inflame 
several  times,  and  finally  suppurate  and  shrink.  Like 
8ty,>s.  thesi*  tumours  are  apt  t4>  continue  fonninj;  one  afb-r 
am*ther.  They  an>  much  commoner  in  vounff  mlults  than 
mrlier  or  lab-r  in  life.  Imt  they  are  now  ami  then  si*en  in 
infants.  Patients  as  often  apply  for  the  ilisfifrurement  as 
for  any  ilisiomfort  which  tlu‘se  litth*  ^n-owths  <x>casion. 

Treat ment.—Thv  cyst  is  to  1h*  n inoved  from  the  inner 
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surface  of  the  lid;  but  if  it  point  foiT\'ards,  the  incision 
may  bo  in  the  skin.  The  tumour  generally  consists  of  a 
sf)ft,  pinkish,  gelatinous  mass,  or  of  a gruelly  or  puriform 
fluid,  without  a cyst  wall.  Sometimes  the  coutoits  are 
very  firm  and  adherent  {see  Oi^rations). 

Small  yellow  dots  are  sometimes  seen  on  the  inner 
surface  of  the  lids,  due  to  little  cheesy  collections  in  the 
Meibomian  glands,  and  causing  irritation  by  their  hardness. 
Tliey  shoidd  be  j)icked  out  with  the  point  of  a knife. 

Warty  formations  are  not  very  common  on  the  l)order  of 
the  lid,  and  are  of  little  consequence  except*  in  elderly 
jK'ople,  in  whom  they  shoidd  be  looked  upon  with  suspicion 
as  possible  starting-points  of  rodent  cancer.  A small 
fleshy,  yellowish-red,  flattened  growth  is  sometimes  met 
with  just  upon  the  tarsal  border,  and  apparently  seated  at 
the  mouth  of  a Meibomian  gland.  It  causes  some  irrita- 
tion, and  should  be  pared  off.  Small  2^^llucid  cysts  are 
also  not  uncommon  on  the  lid  border.  Cutaneous  horns 
are  occasionally  seen  on  the  skin  of  the  eyelids. 

Molluscum  contagiosnm  is  partly  an  ophthalmic  disease, 
liecause  so  often  seated  upon  the  eyelids.  One  or  more 
little  rounded  prominences,  showing  a small  dimpled  orifice 
at  the  top,  plugged  by  dry  seliaceous  matter,  are  seen  in 
the  skin,  varying  from  the  size  of  a mustard  seed  to  a 
cherry,  but  usually  not  larger  than  a sweet-pea ; at  first 
they  are  hemispherical,  but  afterwards  lx>come  constricted 
at  the  base.  The  skin  is  tightly  stretched,  thinned,  and 
adherent.  The  larger  specimens  sometimes  inflame,  and 
their  true  nature  may  then,  without  due  care,  be  mistaken. 
Each  molluscum  must  be  removed,  the  white,  lobulated, 
gland-like  mass  which  forms  the  growth  being  squeezed 
out  through  the  incision  made  by  a knife  or  scissors. 

Xanthelasma  palpehrarnm  appears  as  one  or  more  yellow 
patches  like  pieces  of  wash-leather  in  the  skin,  varying  from 
mere  dots  to  the  size  of  a kidney  Ix'an,  quite  soft  in  texture. 
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and  very  little  raistnl.  The  dist'iise  is  coinmouest  near  the 
inner  eunthus,  and  uuh‘ss  symnietrieal  is  usually  on  tlu* 
left  side.  It  »x‘eurs  chiefly  in  elderly  |>ers«.>us  who  liave 
previously  lx*eii  suhjt>et  to  Ixvoine  very  dark  around  the 
eyes  wdien  out  of  health.  The  patches  are  due  to  infiltra- 
tion of  tin-  dee{x*r  {tarts  of  the  skin  hy  f.rr»>u{)s  of  cells 
hauhil  with  yellow  fat.  The  friH{ueucy  of  xanthelasma  in 
the  eyelids  is,  {>erha{)s,  n.*late«l  to  the  normal  {trvHeiui*  <»f 
Certain  js'^-uliar  {n^uiular  cells,  some  of  which  contain 
|ti{;meut,  in  the  skin  of  thes«‘  |»arts. 

The  Pedicitlim  /tithix  (cral*-h»use)  in  very  nin*  ciua*s  will 
rtm-h  the  eyelashes  and  flourish  tlu*re.  The  lice  clinj;  close 
to  the  bonier  of  the  lid,  and  hstk  like  little  dirty  tx-alm; 
the  an^  darker,  ami  may  also  lx-  mistaken  for  bits  of 
dirt.  The  al>sence  of  infiammation  and  the  nither  {xx-uliar 
a{>|K-arances  will  lea<l,  in  iloubtful  luses.  t<»  the  u»*  of  a 
mafniifyinj;  ^lass,  by  which  the  ({Uestioii  will  U*  at  «»U(v 
setthsl. 

Ulcer»ontht‘  t-yeluhxnny  Is*  mali{,niant,  tuls-n’idar,  1u|mius, 
or  sy|>hilitic ; and  in  the  last  ease*  the  s<ire  mav  Im*  either  a 
chanen*  or  a U-rtiary  idtvr. 

Roiltut  cancer  (nnlent  uhvr,  flat  ej.ithelial  earner)  is  by 
far  the  commonest  form  «»f  can-inoina  aff«x•tin^'  the  evelids  • 
»‘ases  of  eyelid  earner  ixeasioually  |»n-s<‘nt  U^th  the  clinical 
and  {mtholopeal  characters  of  onlinaiy  e{>ithelioina.  The 
{svuliarities  of  nxlent  cancer  an*  that  it  is  of  verv  slow 
>fn)wth,  that  ulcemtion  almost  kte|>s  {>ace  with  the  new 
)^T«»wth,  and  that  it  does  not  cause  infection  of  lvm|*liaties, 
it  seldom  U*{fins  lefon*,  {generally  not  until  consid»*niblv 
afti*r,  middle  life,  and  its  course  oft«*u  extends  over  many 
years.  Be^dnniiiK  as  a “j)im|*le’’  or  ‘ wart.”  it  slowly 
B|)n*a<.l8,  but  years  may  {kiss  lx*fon*  the  ulcer  is  as  larj^t*  as 
a six{K*nce.  When  first  steu  we  {feuerally  find  a shallow 
ulcer,  coven*d  by  a thin  seal),  most  often  involviuj'  the  skin 
at  the  inner  end  of  the  lower  lid.  Its  edge  is  raised. 
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aiuuoUH,  nodular,  and  very  hard,  but  neither  intlanied  nor 
tender.  Slowly  extendinj'  both  in  • area  and  dejdli,  it 
attacks  all  tissues  alike,  finally  destroying  the  eyeball  and 
opening  into  the  nose.  In  a few  very  chronic  cases  the 
disease  remains  quite  superficial,  and  cicatrisation  may 
occur  at  some  parts  of  the  ulcerated  surface.  Now  and 
then  a considerable  nodule  of  growth  forms  in  the  skin 
before  idceration  begins. 

The  diagnosis  is  generally  easy.  A long-standing  ulcer 
t)f  the  eyelids  in  an  adult  is  nearly  certain  to  be  rodent 
cancer.  Tertiary  eyphilitic  ulcers  are  much  less  chronic, 
more  inflamed  and  punched  out,  and  devoid  of  the  very 
j)eculiar,  hard  edge  of  rodent  ulcer ; moreover  they  are 
very  rare.  Lupus  seldom  occurs  so  late  in  life  as  rodent 
cancer,  presents  more  inflammation  and  much  less  hardness, 
and  is  often  accompanied  by  lupus  elsewhere  on  the 
cutaneous  or  mucous  surfaces.  Lupus  is  seldom  difficult 
to  distinguish  on  the  eyelids  from  tertiary  syphilis,  the 
latter  being  more  acute,  more  dusky,  and  showing  more 
loss  of  substance,  with  none  of  the  little,  ill-defined,  soft 
tubercles  seen  in  luj)us. 

When  a chancre  occurs  on  the  eyelid*  the  induration  and 
swelling  are  usually  very  marked,  the  surface  abraded  and 
moist,  but  not  much  ulcerated ; the  glands  in  front  of  the 
ear  and  behind  the  jaw  become  much  enlarged. 

Several  cases  are  on  record  in  which  a hard  chancre 
formed  on  the  palpebral  conjunctiva,  so  far  from  the 
border  of  the  lid  as  to  l>e  quite  concealed.  In  such  cases 
the  swelling  boars  considerable  resemblance  to  a large 
Meibomian  cyst ; there  are  enlarged  glands  and  well-marked 
constitutional  synq)tonis. 

Treatment  of  rodent  cancer. — Early  removal  is  of  great 
importance,  and  probaljly  the  moi’c  S(.)  in  proportion  to  the 

* An  interesting  inonogniiili  on  tliis  subject  wiis  read  by  Dr 
De  Heck  at  the  American  Ophtli.  Soc.,  July,  1880. 


IV 


UI8EA8E8  UK  THE  EYELIDS 


71 


youth  of  the  j)atient.  Chloride  of  ziue  [wiste  or  the  >U'tual 
eautery  is  necessary  in  addition  to  the  knife  in  liod  easi‘8 ; 
serdpin^  may  also  U*  einj)loy«il.  The  disease  is  very  apt 
to  return  locally.  Even  in  very  advanced  cast's,  where 
complete  removal  is  im{s>ssil>le,  the  |>atient  may  be  made 
much  more  comfortable,  and  life  probably  prolonged,  by 
vigorous  and  repcattnl  treatment. 

Tubercle  of  the  conjunctiva  is  generally  j»rimary ; it 
iM'gins  in  the  upjter  lid  in  the  tarsal  conjunctiva,  <»r  in  the 
retro-tarsal  fold;  as  a rule,  the  uj»j<er  lid  is  swollen,  and 
when  everted  prt*st‘nts  either  a puncheil-out  ultvr  with  a 
grey  liase,  or  a mass  of  small  grey  miliary  tul»ercle8.  The 
pre-auricular  gland  is  very  fn*tjuently  enlargetl,  and  may 
8Uj»piirate.  If  left  alone  the  disease  may  spread  to  the 
eyel»all,  or  iuvatle  the  substantv  of  the  lid,  and  may  lead 
to  secondarv'  infection  of  other  {larts  of  the  IkhIv.  The 
dist‘asi>d  ]>arts  should  l>e  excise<.l,  or  thoroughly  8cra|s*«.l 
and  cauterisiHl,  au<l  the  o]K’ratiou  should  lie  n*in*aU*<l  as 
long  as  any  tnuv  of  the  dist'ase  ri'inains. 

Comjenital  ptosin  is  a not  very  rare  affection.  It  may  l>e 
double  or  unilateral,  is  prest*nt  from  birth,  and  its  causation 
is  unknown.  I Is'lieve  it  is  never  «'omplet«‘.  It  soinetinu's 
stems  to  diminish  in  the  first  few  years  of  life,  but  pro- 
bably never  disap{ears.  Although  the  litl  dns»ps,  the 
skin  is  often  scanty,  the  lid  Wing  tight  and  deficient  in 
the  natural  folds.  Ojerations  have  W'cn  devised  for  pro- 
ducing deep  cicatricial  l>ands,  by  means  of  suW'Utaneous 
sutures  i»a8st*d  from  the  brow  to  the  tarsus  (Bowman, 
I*agt*nsUeher,  VV'ecker).  Panas  1ms  devisetl  a new  ojera- 
tion  mon*  neently.  Thesi*  rather  tetlious  [troce<lures 
avoid  the  risk  of  further  shortening  of  the  lid  which 
attends  the  simpler  ojierat ion  of  removing  an  elliptical  fold 
of  skin.  I luive  obtaineil  considerable  improvement  from 
PageusUvher’s  operation. 

Epicauthuit  is  a rare  condition,  in  which  a fold  of  skin 
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stretches  across  from  the  inner  end  of  the  brow  to  the  side 
of  the  nose,  hidiiif^  the  inin^r  canthus.  If  it  does  not  dis- 
ajipear  as  the  child’s  nose  develo]»s,  an  operation — removal 
of  a piece  of  skin  from  the  bridge  of  the  nose  (sometimes 
combined  with  canthojdasty) — is  indicated. 

Comjenital  trichiasis. — This  condition  is  not  very  un- 
common in  children  ; the  lashes  of  the  lower  lid,  instead  of 
having  their  normal  direction,  are  turned  upwards  and 
backwards,  and  come  into  contact  with  the  globe,  giving 
rise  to  irritation  of  the  conjunctiva  and  cornea.  To 
restore  the  lashes  to  their  proj)cr  direction,  an  elliptical 
l)iece  of  skin  should  be  removed  from  the  lower  lid. 
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DISEASES  or  THE  LACBIMAL  APPARATUS* 

These  mav  K*  dividtnl  into  the  affections  of  the  sts-retin;; 
I>arts — the  la<'rimal  j^land  ami  its  duets;  and  tiiose*  of  the 
drainage  a]>i»aratus — the  jmneta.  caimlieiili,  Ia<*rinml  sac, 
and  nasal  dm-t.  In  the  j^reat  niajoritv  of  (.-ases  the  fault 
lies  entirely  in  the  tirainajfi'  system. 

The  flow  of  tears  over  the  edj^-  of  the  lid,  “ watery  eye,” 
is  (alltnl  ejiijihura,  or  ulillteittiuin  lacrimarnm.  No  useful 
j»urjM)se  is  serv'inl  hy  ket‘]*in^  the  two  names,  and  only  the 
fonner  will  lx?  here  usexl.  Luxcrimation  indicates  the 
inereawxl  flow  which  often  acroni]>anies  inflammation  of 
the  eyeliall. 

The  (Irainaije  eysieni  may  lx*  at  fault  in  any  j»art  from 
the  |>uncta  to  the  lower  end  of  the  nasal  duet. 

The  sli>;htest  chan^D'  in  the  ]xisition  of  the  lower  punc- 
tum  causi>s  epiidu>ra.  In  health  the  punctuni  is  dinx-U-d 
Ixu’kwards  airainst  the  eye  ; if  it  hx>k  upwards  or  forwards 
the  Utvrs  do  m»t  all  reach  it,  and  wmie  will  then  flow  over 
the  lid.  'rims  in  ]>aralysis  of  the  facial  nerve  the  ]atient 
stuuetimes  comes  to  us  for  epiphora  Ix-forc*  he  notices  the 
other  symptoms;  the  watering  is  caustnl  {lartly  hy  loss  of 
the  conii»ri*8sin^'  and  sucking  action  of  the  punctum  that  is 
effcx'Uxl  in  winkins,',  hy  those  fihn*s  of  the  orhicularis 
which  lie  in  relation  wdth  the  lacrimal  sac.  jxirtlv  hy  a 
slight  fallino  of  the  lid  away  from  the  eye  and  a conse- 
(pieut  disjilac-einent  of  the  punctum.  The  various  chronic 
disc*a.sc‘s  of  the  lx>rder  of  the  lids  (ophthalmia  tarsi),  and 
also  granular  disease  of  the  conjunctiva  (f'ranular  lids), 
* For  DImsum?*  of  l,aoriui>il  Uland  iee  Diyeascsof  Orbit,  Chap.  XIX. 


74 


DISEASES  OF  THE  DACRIMAL  AFI’AEATUS  Chap. 

are  common  sources  of  (1)  tumefaction,  with  narrowing, 
of  the  puiicta  and  canuliculi ; (2)  cicatricial  stricture  of  the 
same  parts ; in  both  cases  the  puncta  are  displaced  as  well 
as  constricted.  Narrowing  even  to  complete  obliteration 
of  the  puncta  is  sometimes  seen  as  the  result  of  former  in- 
llammation,  of  which  all  traces  have  long  since  passed 
away.  Wounds  by  which  the  canaliculi  are  cut  across 
cause  their  obliteration,  and  epiphora  is  the  result. 

In  all  the  above  cases  the  ej)iphora  is  accompanied  by  a 
visible  change  in  the  size  or  position  of  the  punctum,  none 
of  the  signs  of  inflammation  in  the  lacrimal  sac  or  stricture 
in  the  nasal  duct  Ixjing  present ; and  simple  division  of 
the  canaliculus  will  cure,  or  much  relieve,  the  watering 
{see  Oj>erations).  This  is,  however,  seldom  necessary  in 
the  epiphora  of  facial  })aralysis. 

The  canaliculus  is  occasionally  plugged  by  the  growth  in 
it  of  a mycelial  fungus,  which,  mingled  with  pus-cells  and 
mucus,  forms  a yellowish,  or  greenish,  j)utty-like  con- 
cretion. These  masses  sometimes  calcify,  and  are  then 
called  dacryoliths.* 

Epiphora  not  exjdained  by  the  above  causes  is  usually 
due  to  obstniction  in  the  nasal  duct,  and  is  accompanied 
by  distension  and  disease  of  the  lacrimal  sac  fi'oin  the 
same  cause.  Primary  disease  of  the  la(;rimal  sac  is  rare. 

Obstruction  of  the  nasal  duct  is  usually  caused  by  chronic 
thickening  of  the  mucous  and  submucous  tissues  lining 
the  canal.  Dense,  hard  thickening  causes  a stricture, 
often  very  tight  and  unyielding ; but  obstruction  is  often 
])resent  though  the  canal  be  of  full  size  or  perhaps  even 
dilated, t ex(x*ss  of  mucus  being  apparently  the  chief  cause. 
Disease  of  the  duct  occurs  at  all  ages,  and  is  much  com- 

* Tlic  same  term  is  applied  to  concretious,  still  more  rare,  in  tlie 
ducts  of  the  lacrimal  gland. 

t There  can  be  little  doubt  that  the  healthy  nasal  duct  varies  much 
in  size  in  different  persons  (Noyes). 
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inoiUT  ill  females  than  males.*  In  some  cases  the  change 
evidently  forms  a j»art  of  a chronic  disease  of  the  naso- 
pharvnjifeal  mucous  membrane,  but  in  many  no  cause  can 
lie  assif^ed.  Sometimes  stricture  is  the  result  of  j»eri- 
ostitis  or  of  necrosis,  and  of  these  conditions  sy]diilis 
(either  acquired  or  inheriietl),  sc*arlet  fever,  and  smalliMix 
are  the  commonest  i*auses.  Injuries  to,  and  j^rowths  in 
the  nose,  or  inva<linj>  it,  account  for  a few  cases. 

A stricture  may  lie  s«,‘ak-d  at  any  |iurt  of  the  duct ; but 
the  upfs-r  end,  where  there  is  often  a natural  narrowing,  is 
the  commonest  H|sit. 

Obstruction  of  the  nasal  tluct,  by  preventing  the  ewajH- 
of  tears,  leads  to  dts/e/omiN  of  the  lacrimal  «ac,  to  chronic 
thickening  of  its  lining  meiubrane,  and  increastnl  secretion 
of  mucus.  The  mucus  mav  lie  clear  or  turbid.  At  lenirth 
a jKiint  is  reachc*d  at  which  the  distension  can  lie  seen  as  a 
little  swelling  under  the  skin  at  the  inner  cantlius  (imhco- 
ceU  or  chronic  dacryo-cyMitin) . This  swelling  can  generallv 
lie  disiK'rscHl  liy  pressure  with  the  finger,  the  mucus  and 
U-ars  either  ivgurgitating  through  the  canaliculi  or  ls*ing 
foi\t*il  through  the  duct  into  the  nose.  In  caM>s  of  old 
standing  the  sa<-  is  often  much  thickeiie<],  and  may  contain 
iH.lypi,  and  the  swelling  cannot  then  lie  entirely  disjH-rsed 
by  pressun*. 

A mucixvle  is  always  very  apt  to  intlame  and  suppurate, 
the  result  Ix'ing  a lacrimal  ahucena.  Most  cases  of  la<-rimal 
abscess,  iudw*d,  have  lieen  pnvtHled  by  mucocide.  Its  for- 
mation gives  riw  to  gnat  jain,  and  to  tense,  brawny, 
dusky  swelling,  which,  extending  for  a considerable  dis- 
tanw  around  the  sac.  is  sometinu‘s  mistaken  for  ensijielas. 
The  matter  always  jKiints  a little  1h*1ow  the  tendo  j>al|ie- 
braruin  ; the  pus  often  burmws  in  front  of  the  sa<', 
forming  little  jsiuches  in  the  cellular  tissue,  and  if  allowtsl 

• In  M group  of  113  cuiisecutive  c«acs  I find  8a  friinilcs  niid 
21  iiisic*. 
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to  OJKHI  spontaneously,  a fistula,  very  troublesome  to  cure, 
is  likely  to  follow.  If  seen  early,  liefore  there  is  decided 
pointinff,  it  is  best  to  open  the  abscess  by  slittin*^  the  lower 
canaliculus  freely  into  the  sac,  and  jjassing  a knife  down 
the  nasal  duct ; anaesthesia  is  usually  necessary.  If  inter- 
ference be  delayed  the  skin  over  the  sac  soon  becomes 
thinned  and  the  abscess  is  then  best  ojiencd  through  the 
skin  by  a free  i)uucture  inclined  downwards  and  a little 
outwards  ; no  anaesthetic  is  necessary,  and  the  resulting 
scar  is  insignificant.  When  the  thickening  has  subsided, 
under  the  use  of  warm  lead  lotion  dressing,  the  stricture 
of  the  duct  is  to  be  treated  ; but  the  mucocele  will  form 
again,  and  another  abscess  may  occur  at  any  time  unless  a 
free  passage  can  be  restored  down  the  nasal  duct. 

Obstinate  chronic  conjunctivitis  is  often  set  uji  by  un- 
relieved lacrimal  obstruction  (p.  96).  It  has  long  been 
known  that  severe  suj>purative  inflammation  is  very  likely 
to  occur  after  any  oi>eration  performed  on  the  cornea  when 
there  is  }>us  in  the  lacrimal  sac  (see  Cataract).  These 
evidences  of  local  irritation  and  infection  are  now  known 
to  de})end  upon  septic  organisms  which,  owing  to  the 
obstruction,  collect  in  the  lacrimal  sac. 

Treatment  of  mucocele  and  lacrimal  stricture. — The  object 
aimed  at  is  the  permanent  dilatation  of  the  stricture  ; but, 
whether  this  can  be  gained  or  not,  a free  o])ening  from  the 
canaliculus  into  the  sac  should  be  maintained,  so  that  the 
secretions  may  be  often  and  easily  squeezed  out. 

Dilatation  by  probing  (Chap.  XXII)  is  the  ordinary 
and  best  treatment  for  all  strictures,  whether  there  be 
mucocele  or  not,  the  rule  being  to  use  the  largest  ]>rol>e 
that  will  pass  readily.  The  ])robing  is  rejicated  every  few 
days  or  less  often,  according  to  the  duration  of  its  effect, 
and  often  needs  to  lx;  continued  for  weeks  or  months.  The 
])atient  may  sometimes  learn  to  use  the  probe  himself. 
When  the  stricture  is  tough  and  tight,  it  is  best  at  once  to 
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ilivide  it  by  thrusting;  a stron^-liackiHl,  narrow  knife  down 
the  duct,  and  afterwards  to  use  |»rol>e8.  In  oases  when- 
the  stricture  is  quite  soft,  and  the  ol>8truotiou  due  ratlu-r 
to  ^^feneral  thickeninf^  of  the  mucous  memV>rane  and  over- 
secretion of  mucus,  than  to  dense  fibrous  thickening,  fre- 
quent washing  out  of  the  duct  with  water,  or  weak  astrin- 
gents, by  means  of  a lacrimal  syringe,  is  quite  as  l>ene- 
ficial  as,  and  less  painful  than,  probing.  The  diligent  ust- 
of  astringt-nt  lotions  to  the  conjunctiva  is  nlst»  useful,  jmr- 
ticularly  in  soft  strictures,  some  of  the  lotion  n-aching  the 
sac  and  duct.  In  cases  of  long  standing,  when*  other 
tn^atmeut  has  faile<l  and  the  sa**  is  much  thickem*<l,  or 
when  it  is  nwessary  to  jK*rfonn  an  o|>t*ration  like  extraction 
of  cataract,  excision  of  the  la^-rimal  sac,  or  its  complete 
obliteration  by  the  actual  caut«*ry,  should  l)e  resorte«l  to  ; 
extirpjition  of  the  lacrimal  gland  is  also  f>ccasionally 
practisetl.  For  n*fractory  chiMren,  and  for  jwitients  who 
cannot  l>e  stvn  often,  a style  of  silver  or  l**a<l,  iiass^*^!  in  ex- 
su-tly  the  same  way  as  a prols*,  but  w'orn  constantly  for 
many  wt.**>ks,  is  verj’  us«‘ful ; but  it  may  slip  int4*  the  sac 
out  of  n*ach  unless  furnisht*<l  with  a ls*nd  or  Inwl  so  large 
as  to  U*  somewhat  unsightly.  As  a rule,  pn»bing  should 
not  l»e  U*gun  until  the  inflammatory  thickening  ami  t«-nder- 
ness  following  a lacrimal  absi'ess  have  sul»side<l.  If  the 
proln-  b»*  useil  t«x)  often,  or  with  much  violence,  or  if  false 
jHissivgi-s  l*e  mmle,  the  cas«*  may  easily  Ik*  ma<le  wors^*  in- 
sb'iul  of  In-tter.  It  must  Ik*  ('onfe88<*d,  ind(*e<l,  that  in 
many  Im-rimal  cases,  whether  the  strictim*  Ik*  soft  or  finn, 
tr«*atment,  however  skilful,  gives  only  {)artial  relief  to  the 
epiphora. 

Suppuration  of  the  lacrimal  sac,  on  one  or  lK»th  sides, 
sometimes  takes  pla<.-e  in  new-l)om  infants  without  apjmrent 
cause* ; if  then*  Ik*  much  n*dnesH  the  abscess  should  U* 
openeil,  but  the  sujqturation  is  8ometim<*s  chronic,  and  will 
ceas«*  under  the  use  of  astringent  lotions.  The  cas<*8  of 
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epipliora  witli  contraotod  punctum,  which  are  sometimes 
met  with  in  older  children,  may  perhaps  Ik;  the  (lonseqnences 
of  this  infantile  snppiu*ation. 

Cases  in  which  the  sac  or  duct  is  obliterated  by  injury 
can  seldom  l>e  relieved. 
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CHAPTER  VI 

DISEASES  OP  THE  CONJUNCTIVA 

The  conjunctiva,  like  the  urethra,  is  suhjt'ct  ti>  |mnilent 
inflammation,  and,  like  the  n^spiraforj’  mucous  iiiemhrane, 
is  liable  to  the  inuco-jmrulent  and  to  the  membranous  or 
di])htheritic  forms  of  dis<>ast>.  All  cases  in  which  then*  is 
yellow  discharjfe  are  in  j^mter  or  less  d«*j'n*e  conta^ous. 
The  conjjjestion,  which  forms  a |»art  of  ctmjunctivitis.  is 
much  influenceil  by  ap»;  the  youiif^r  the  |>atient  the  less 
is  the  congestion  in  pn)|M»rtion  to  tlie  dis<  hai>fe— a fa<  t to 
Is*  Isime  in  mind  in  examining  juitients  at  Indh  ends  of 
the  scale. 

Purulent  ophthalmia  (().  neonatorum,  flonorrlm*al  ()., 
Hlennorrho'a  of  the  conjunctiva)  is  ^•nerally  due  t4»  ctuita- 
gion  fr»)m  the  same  disease,  or  from  an  atuite  or  chronic  dis- 
chai>re  from  the  urethra  or  va+rina,  which  may  or  may  not 
U*  ^norrh«*al.  It  is  comniom'st  in  uew-lM»m  infants  whos<> 
eyes  have  iH-en  im»culat«*«l  from  the  nmther  during  birth; 
next  in  a<lults  with  gonorrluea ; it  is  also  s«vn  st»metinu*s 
in  young  girls  who  have  non-venereal  discharge'  fn»m  the 
g«‘nitals. 

The  active  cause  of  this  form  of  conjunctivitis  is  a micro- 
organism, the  grmtx'occus,  first  discovere«l  }>y  Neiss^-r  in 
1879.  These  are  found  in  the  jms-ctdls  of  the  conjunctival 
dischargt*.  and  also  in  the  supt-rficial  cells  of  the  conjunctiva 
itself ; they  are  arrangwl  in  j^airs,  which  are  generally 
aggr»*gated  tog»»ther.  The  gonococcus  is  said  (1)  to  l>e 
abs»*nt  in  some  of  the  milder  forms  of  infantile  ophthalmia  ; 
(2)  when  cultivab^l  to  lie  cajMible  of  producing  purulent 
ophthalmia  by  inoculation;  (3)  to  lie  usually  present  in 
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tlie  vaginal  discharge  of  women  ■whose  l)abies  have  pnnilent 
oplit.lialmia.  Gronorrhcea  was  experimentally  produced  hv 
inoculation  with  pus  from  j)urulent  ophthalmia  long  before 
the  days  of  bacb'rial  pathology.  Like  gonorrhoea,  purulent 
ophthalmia  may  occur  more  than  once.  It  varies  greatly 
in  severity,  but  is,  on  the  whole,  much  worse  in  adults  than 
in  infants,  perhaps  because  there  is  much  more  adenoid 
tissue  in  the  conjunctiva  of  adults  than  of  l)abies  (Wid- 
mark). 

From  an  examination  of  the  records  of  158  cases  of 
jjiirulent  ojdithalmia  in  adults  occurring  in  the  w'ards  at 
Moorfields*  the  disease  is  found  to  be  commoner  in  males 
than  in  females  in  the  proportion  of  120  to  32,  and  the 
right,  eye  is  more  frequently  attacked  than  the  left.  The 
influence  of  age  on  the  prospect  of  recovery  is  very  great ; 
early  adult  life  is  thi*  time  when  the  resistance  is  gr(‘at(>st ; 
practic-ally  every  eye  that  was  attack(*d  when  the  patient 
was  over  forty  was  lost.  The  other  modifying  causes  are  the 
duration  of  the  urethral  discharge  at  the  time  of  inocula- 
tion, and  the  time  of  lx*ginning  treatment ; inoculation 
during  the  later  stages  of  the  gonorrhoja  h‘d  to  milder  fit- 
tacks  in  the  eye,  and  the  earlier  the  patient  came  under 
treatment  the  l)etter  the  result.  In  many  of  the  cases 
there  was  a history  of  “weak  eyes”  Ix'fore  the.  attack ; this 
may  have  been  due  to  a congestion  of  the  anterior  part  of 
the  eye  from  the  circulation  of  the  gonorrlucal  poison  in 
the  blood,  or  to  a previous  condition  of  the  eyelids  j^roduced 
by  blepharitis  or  granular  disease. 

The  disease  sets  in  from  twelve  to  about  forty-eight  hours 
after  inoculation  ; in  infants  the  thii-d  day  after  birth  is 
almost  invariably  given  as  the  date  when  discharge  was 
first  noticed.  Itchiness  and  .slight  redness  of  conjunctiva 
soon  pass  on  to  intense  congestion  of  conjunctiva,  with 
chemosis,  ten.se  inflammatory  swelling  of  the  lids,  great 
* Holmes  Spicer,  ‘ Oplitli.  llosp.  Uep.,’  vol.  xiii,  p.  211. 
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piiii  ami  Ji8<•harp^‘.  The  dischar^^e  at  tirst  is  si^rous,  or 
like  turhid  whey,  hut  sckui  lx*comes  more  j»rofus4‘,  ereamv 
(pundent),  and  yellow,  or  even  slightly  j'n*enish.  Dark, 
abrupt  ecrhymoses  are  often  pa*sent.  The  lids,  always 
swollen,  hot,  and  n*d,  in  l)U4l  case's  lx*come  very  tense  and 
dusky.  The  upjH*r  lid  hanj^^  down  over  the  lower,  and  is 
oft4*n  so  stiff  tlmt  it  cannot  l)e  completely  everUsl.  The 
conjunctiva  is  succulent  and  easily  l>lee<ls. 

The  <lisi‘as<.‘  if  untreate*d  declint's  sjMintaneouslv,  and  the 
dischar}<«‘  almost  c»>a8e8  in  alK)Ut  six  wtvks,  the  jwlju'hrul 
conjunctiva  In'in^r  left  thick.  n-lax»Hl.  and  more  or  less 
l^'ranular.  Cinitricial  chan^'es.  hlenticul  with,  hut  less 
st'vcre  tlian,  tlu>s«*  n-Hultinj;  fnun  chronic  (granular  lids,  and 
analo^'4>us  to  thos«*  which  «K*cur  in  stricture  of  the  urethni, 
sometimes  folh>w  ; <.*onsid«*ruhle  |»eniianeut  thickening  of 
the  ocular  conjunctiva  may  als«)  iKx*ur. 

Tlu-re  is  a ^Teat  risk  to  the  cornea  in  this  diseaw,  j«irtlv 
fn.m  stran^odation  of  tin*  v.>h8.-1s.  |»arlly  fnun  the  Im-al 
influence  of  the  dim  haive.  If  within  tin-  first  tw.»  or  thnv 
days  the  conu-a  Kvoiin-s  hazy  and  dull,  like  that  of  a d«-ad 
fish,  then-  is  >^n-at  risk  that  total  or  extensive  shm^'hin^' 
will  «H.-cur.  In  many  «>f  the  luildi-r  cam-s  uhvrs  form  a 
little  U-low  tin-  ctmtn-,  an«l  nipidly  cans*-  |M-rf«*ration.  In 
otln-r  cas»-s  clear  d«H-p  ulcers  fonn  close  to  the  ctlp.-  of  the 
conn-a.  Then-  is  U-ss  risk  of  idivmtion  of  the  <ornea  in 
the  purulent  ophthalmia  of  infants  than  in  that  of  adults. 
Hither  one  or  lioth  eyt-s  may  U-  attacked:  in  mlidts  oiie 
eye  often  ew-aiH-s  ; in  infants,  when- the  iinK  idation  occurs 
during;  birth,  Itofh  eyes  almost  alwavs  suffer. 

TnnhiuHt. — If  only  oiu-  t-ye  U-  aff«-<  U-4l.  and  tin-  |«iti*-nt 
Ik-  old  enou>;h  to  oU-y  orders,  the  S4.uml  eye  must  U- 
n)ven-»I  with  the  shh-ld  introducc-tl  by  Dr  Huller;  take 
two  pitves  of  india-rubl)er  plust4-r,  4)iie  the  other  4" 
S4juare,  cut  a rouml  window  in  the  mi»ldle  of  each,  and 
stick  them  together,  with  a small  watch-glass  inserted  into 
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the  wiiitlow.  The  plaster  is  fixed  l>y  its  free  border,  and 
by  other  stri]»s,  to  tlie  nose,  forehead,  and  clieek,  and  the 
j)atieiit  looks  throu<fh  the  olass  ; the  lower  outer  au^le  is 
left  open  for  ventilation ; particular  attention  is  to  be  paid 
to  the  fastening'  on  the  nose.  All  concerned  are  to  be 
warned  as  to  the  risk  of  coutiif'ion  and  the  means  of 
conveyin<^  it.  The  essential  curative  measures  are — (1) 
Frei^uent  removal  of  the  dischar^'e  liy  the  free  use  of  weak 
antisei»tic  or  astriiif^eiit  lotions  (F.  3,  12,  13,  IG,  17,  22). 
Every  hour,  day  and  night,  the  lids  are  gently  opened  and 
the  discharge  removed  with  soft  bits  of  moistened  rag  or 
cotton  wool.  In  adults,  where  the  swelling  is  ofk*n  extreme 
and  very  brawny,  the  cleansing  must  be  done  very  gently, 
lest  the  congestion  and  irritalfility  be  increased.  (2) 
Iodoform,  at  first  extensively  tried,  has,  1 l>elieve,  not  given 
satisfaction  in  this  disease. — Many  surgeons  greatly  prefer 
weak  nitrate  of  silver  (F.  3)  to  all  other  remedies.  (3) 
Strong  solutions  of  nitrate  of  silver,  or  the  mitigated  solid 
nitrate  (F.  1 and  2),  are  of  great  service  in  shortening  the 
attack  and  lessening  the  risks,  and,  whatever  other  treat- 
ment be  adopted,  they  should  Ix^  used  in  all  severe  cases 
unless  specially  contra-indicatcd.  The  above-mentioned 
analysis  (p.  80)  showed  the  very  great  sui>eriority  of  strong 
nitrate  of  silver  (grs.  x or  xx  to  5j)  over  all  other  kinds 
of  treatment.  A ten-  or  twenty-grain  solution  is  brushed 
freely  over  the  conjunctiva  of  the  lids,  everted  as  well  as 
possible,  and  freed  from  discharge.  If  the  mitigated  stick 
is  used  more  care  is  needed ; and  to  jireveiit  too  great  an 
effect,  it  is  to  lx  washed  off  with  water,  after  waiting  about 
fifUxn  seconds.  These  strong  applications  must  lx  made 
by  the  surgeon.  The  pain  caused  by  them  is  lessened,  and 
the  benefit  increased,  by  free  bathing  with  cold  or  iced 
water  afterwards.  The  application  is  not  to  be  repeated 
until  the  discharge,  which  will  be  markedly  lessened  for 
some  hours,  has  begun  to  increase  again ; once  a day  is 


VI 


DI8EA8E8  OF  THE  CONJUNCTIVA 


83 


euou}j^h  in  many  cases.  (4)  lit'twtvn  the  cleansings  either 
w'ann  or  cold  applications ; warmth  is  often  pnderred  hy 
the  ]Kitieiit.  (5)  In  the  early  sUige,  in  a^lults.  several 
k*eehes  to  the  U'luple  will  give  relief,  or,  if  the  swelling 
lx*  very  tenst‘,  we  may  divide  the  »mter  cant  1ms  with 
84'issors  or  knif«*,  and  thus  Isdli  hletxl  and  ndax  the  |>arts 
at  the  same  time.  lt<*moval  of  the  ring  «>f  conjunctiva 
which  overlaps  the  cornea  is  valuable  when  the  chenioKis  is 
severe.  (tJ)  The  lids  should  In?  often  anoinUnl  with  a 
simple  ointment. 

The  following  a4lditional  prtvuutions  are  inijNirtant : — 
Strong  nitrate  of  silver  applications  are  unsjife  in  the 
earliest  stagi*,  U'fore  fr«i*  diwharp-  Inis  set  in,  and  also  in 
cas«*8  where,  even  later  in  the  dis.‘as»*,  then*  is  much  hanl 
l»rawny  swelling  of  the  ocular  conjunctiva  and  coin|>iirativelv 
little  discharge  ; cases,  in  fwt,  approaching  the  condition 
known  as  diphtheritic  ophthalmia.  In  th«*8«-.  either  very 
cold  or  very  hot  applications,  leisdies,  cleanliness,  and  weak 
lotions  should  l»e  chieHy  reli«>d  U|s»n.  Ice  and  hxH-hes  are 
seKh)in  a<lvisable  for  infants.  It  is  of  extreme  ini]>ortance 
to  lH«gin  tn«atment  very  early,  for  the  (•oriuja  is  often 
irre|sirably  damag^xl  within  two  or  thn***  davs.  The 
jiatients,  if  a»lults,  are  ofU-n  in  feeble  h»>alth,  and  mxxl 
HUp|H>rting  tn*atnient.  Ulcenditm  of  the  c-ornea  d«ies  not 
wntra-in«licab‘  the  use  of  strong  nitrate  of  silver  if  the 
disc-hargi*  is  abundant.  Treatment  must  confinuetl  so 
hmg  as  there  is  any  discharge,  for  a relapse"  of  i»unileiit 
ilischarge  often  takes  plac’e  if  rc‘me<lies  an*  discontinue**! 
too  soon.  I once*  saw  lueinorrlmge  continuing  for  soim* 
time,  withi)ut  ap{>arent  cause*,  fn»m  the  cejnjunctiva  of  the 
lid.  in  a child  n*e*overing  fr«)m  purulent  *>phthalmia. 
Se*riou8  e-onjunctival  hu*morrhage  luis  lx.*e*n  notc*d  l.y 
Pomeroy  ami  Schmidt-Kimpler. 

1 h**  systematic  prevent  inn  of  ophthalmia  neonatorum  bv 
the*  cleansing  and  disinfection  of  the  eyes  of  every  infant 
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immediately  aft<‘r  birth,  sometimes  prec»,‘ded  by  disinfec- 
tion of  the  maternal  passti^es,  has  been  introduced  by 
Credc,  and  larj^ely  carried  out  in  many  lyin<,'-iu  hospitals, 
especially  on  the  Continent.  Credc  applies  a few  drops 
of  a 2^  solution  of  nitrate  of  silver  (about  8 grs.  to 
5j)  to  the  conjunctival  sac  once.  Various  other  af'euts 
or  weaker  solutions  of  silver  have  lK*en  used.  The 
j'cneral  result  of  such  measures  has  been  to  reduce  the 
number  of  cases  in  an  astonishing  dcfi^ree ; and  as  it  is 
calculated  that  about  a third  of  all  the  blind  in  Europe 
have  iK'Come  so  by  the  ravages  of  this  disease,  con- 
siderable importance  is  to  be  attached  to  the  general 
luloption  of  Credc’s  jirinciple  by  medical  men  and  mid- 
wives.* 

Aluco-piirulenf  conjunctivitis. — The  commonest  and  best 
characterised  of  the  acute  o{)hthalmias  is  the  so-called 
catarrhal  ophthalmia.  The  name  is  a l»ad  one,  for  neither 
does  the  disease  form  ]>art  of  a general  catarrh  of  the 
respiratory  tract,  nor  does  it  show  the  tendency  to  relapse 
so  cliaractc'i'istic  of  catarrh,  nor  does  it  seem  to  lx>  caused 
by  cold.  The  disease  attains  its  height  very  quickly, 
almost  always  attacks  both  eyes,  and  gets  well  sponta- 
neously in  about  a fortnight.  There  is  great  congestion, 
much  gritty  i)aiu,  which  often  prevents  sleep,  spasm  of  the 
lids,  free  muco-i)uruleiit  discharge,  and,  in  many  cases, 
ecchymotic  patches  in  the  conjunctiva.  The  lids  are  some- 
what swollen  and  red,  but  never  tense,  and  the  cornea 
seldom  suffers. 

This  disease  seems  to  be  much  oftener  communicated 
from  ]>erson  to  person  than  purulent  ophthalmia,  for 
which  it  is  sometimes  taken.  It  varies  much  in  severity, 
even  in  different  members  of  the  same  household,  who 
catch  it  almost  at  the  same  time,  but  it  attacks  all  ages 

* Particulars  iiml  statistics  may  be  found  in  ‘ Edinbur-'b  Med. 
Jouru,,’  April,  1883  (L)r  A.  H.  Simpson),  and  in  more  recent  papers. 
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indisi-riminatcly.  It  is,  I lH*licvc,  commoiu'st  in  warm 
w(>iithcr,  or  {>»‘rlia{)s  at  the  chanj^*  from  cold  to  warm.  It 
is  ran^  to  find  that  the  jKitient  hji-s  suffered  from  th«‘ 
diftt'aw  Ix'fore.  Any  mild  antiseptic  lotion  will  cut  it 
short,  nitrate  of  silver  (F.  3)  lx*in^'  the  In^st. 

Trouhlesome  ophthnhnia,  with  muco-puruleut  discharge, 
is  common  in  childnui  after  erauthemaia,  es|K*c*iallv  measles. 
It  runs  a less  definite  course  than  the  pnitnlinj;  diseas4*, 
shows  hut  little  tendency  U>  s{M>ntaneous  cure,  and  is  ver^’ 
ofhui  complicate*]  with  phlyctenular  uhvrs  *»f  the  i*f>niea, 
blepharitis,  and  ••ruptions  on  the  fa«v ; tin*  juitients  ar»* 
fnsjuently  strumous.  The  dist-hai^e  is  seldom  s«i  almn- 
<lant  as  in  the  diseas*-  just  consi.lerv*!.  The  tn-atment  is 
often  trouhlesoim*.  ami  many  chant's  have  h>  l>e  trii-«l  ; 
weak  nitrate  of  silver  loti«»ns  ( 3),  with  the  us<*  of  the 

yellow  ointment  ( F.  25,  2fi),  or  Ismu-ic  a<-id  ointim-nt, 
ls»th  to  the  skin  ami  conjunctiva,  or  i-aloniel  <lust«Hl  into 
tlu-  ey«-,  are  the  Is-st  hn-al  means;  atr*»pine  ah>ne  often 
incn-as*-s  tlu-  irritation.  Careful  att^-ntion  to  luiilth  is 
nect-ssary.  The  |Mitients  shoid«l  not  Is*  (-onfimsl  to  the 
house,  l»ut,  with  a lar>fe  shade  over  ls)th  eyes,  sliouhl  take 
plenty  *>f  exercis.-  in  fine  w«-ather.  The  eye#  nhould  not  hr 
fnindatjed  in  an g form  of  ophthalmia,  ami  ponlticr*  are  very 
rrldom  rititahlr. 

FoUindar  conjunctivitis. — This  ts-curs  ^^eiierallv  in  chil- 
dr**n  or  youn;^  adults,  an<l  is  chanu'teris«*il  hv  the  formation 
of  small  ch*ar  eh-vations,  consisting;  of  mlenoid  tissue,  in 
the  conjunctiva  of  the  low**r  li*l  ; in  s«»im-  «‘as«‘s  tlu-y  are 
present  also  in  the  r»*tro-tarsaI  fold  of  th*-  upjs-r  H.l. 
I lies**  ;,;ranidat ions  oft«-n  ^ive  ris*-  to  no  sviii}>t4>ms,  an«l 
ar**  only  |»art  of  a j.;i*neral  temh-ncy  to  adenoid  **nlar^e- 
ment.  They  owur  mainly  as  the  n-sult  of  oven  n*wdinj;, 
living  in  unventilatc-*!  nsuns,  or  an*  dm*  to  the  over-use  of 
atropim*.  This  comlition  may  have  no  significance,  hut  it 
undoulitedly  pri‘dis|M)st*s  the  j>atient  to  iu-ute  attacks  of 
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conjunctivitis  of  various  kinds,  either  of  the  muco-purulent 
or  f^mnular  varieties. 

Some  forms  of  acnti'  conjunctivitis,  with  little  or  no 
discharot>,  are  seen  both  in  chihlnm  and  adults,  which  do 
not  conform  to  the  al>ove  tvjx's,  and  are  of  comparatively 
slioht  importance.  Many  such  a]>pear  to  depend  on 
chanj'es  of  weather  or  exposure  to  cold,  and  are  com- 
plicated with  phlycteuuljB.  A few  are  distinctly  rheumatic. 
Tlie  conjunctiva  is  involved  more  or  less  in  herjx*s  zoster  of 
the  ophthalmic  division  of  the  fifth  nerve,  in  erysipelas  of 
the  face,  in  the  early  sta^e  of  measles,  and  slightly  in 
eczema  of  tlie  face.  Sli^;ht  deforces  of  chronic  conjunc- 
tivitis are  set  up  by  various  hx-al  irritants,  dust,  smoke, 
cold  wind,  Ac.,  and  by  the  strain  attendiiif^  the  use  of  the 
eyes  without  glasses  in  ca.ses  of  hypermetroj)ia.  Mention 
must  be  made  (*f  the  cases  sometimes  seen  in  children, 
where  an  ophthalmia  ajtpcars  to  form  ]tart  f»f  an  impeti- 
ginous or  herjxtic  eruption  on  the  face,  with  which  it  is 
simultaneous.  These  again  differ  from  the  commoner 
cases,  in  which  the  lids,  cheek,  and  lining  membrane  of  the 
nose  are  irritated  into  an  erujdion  by  tears  and  discharge 
from  a pre-existing  conjunctivitis. 

Muco-purulent  ophthalmia,  of  any  kind,  becomes  a very 
importiint  affair  if  it  breaks  out  in  schools  or  armies,  Ac., 
where  granular  disease  of  the  eyelids  is  prevalent  (p.  91). 

Membranous  and  diphtheritic  ojihthalmia. — In  a few 
cases  of  ophthalmia,  either  ]mrulent  or  muco-])urulent,  the 
discharge  adheres  to  the  conjunctiva  in  the  form  of  a 
membrane  (membranous  or  croupous  ophthalmia).  Still 
more  rarely,  in  addition  to  membrane  on  the  surface,  the 
whole  depth  of  the  conjunctiva  is  stiffened  by  solid  exuda- 
tion, which  much  impairs  the  mobility  both  of  the  lids  and 
eyeballs,  and,  by  compressing  the  vessels,  jireveiits  the 
formation  of  free  discharge,  and  jdaces  the  nutrition  of  the 
cornea  in  great  peril.  It  is  to  the  latter  cases  that  the 
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t«*nn  diphtheritic  has  l)o«*n  limited  bv  most  authors;  but 
we  find  many  eonmn-tinj;  links  l)etween  the  two  tyjK's,  and 
lietwwn  eaeh  of  them  ami  the  <»nlinaiy”  j»uruleiit  and 
inueo-]»uruleiit  caws. 

It  is  of  much  cons^'quence  in  practice,  lx)th  for  [>n>jr- 
nosis  and  treatment,  to  rtvogiiiw  the  j>n*wnce  of  mem- 
branous diwharjij:*'  and  of  solid  infiltration  in  any  case  of 
ophthalmia ; for  the  liability  to  wven*  conieal  datna^^>  is 
much  ini'natsHl  by  either  of  the»‘  «'onditions,  esjKs-ially  by 
the  latter.  The  membrane  may  cover  the  whole  inside  of 
the  litis,  or  it  may  (x’ciir  in  wjiarate,  or  in  conflut'nt 
patches  ; it  often  lH*^dns  at  the  Ismier  t»f  the  litl,  and  is 
seltlom  fouml  on  the  is-ular  conjunctiva.  It  can  lx* 
jH*elcd  t>ff,  the  conjunctiva  Ixmeath  bletnlin^  fnxdy  unless 
infiltrattxl  and  solitl  ; in  the  latter  cast*  the  membrane  is 
more  adherent,  the  conjunctiva  is  t»f  a {talish  colour,  and 
wartvly  blcetls  when  exjs>s»Hl,  anil  then*  is  little  or  no 
purulent  tlischarj^t*.  In  most  cases  the  solitl  prtxlucts, 
whether  nieinbram*  or  tb'cp  infiltration,  |<axs  after  some 
days  into  a sta^*  of  lit{uefm'tion,  with  fm*  purulent  secn*- 
tit»n.  In  ran*  cases  the  mi‘iubram*  fonns  ami  n*-fonns  for 
months.  As  n*j^nls  cause,  (1)  verv-  ran*ly  the  pnxvss 
cnvjvs  up  to  the  ci>njunctiva  fn>in  the  nost*  in  cas4*s  of 
primary  tliphtheria,  or  is  caustsl  by  intx-ulation  of  the  con- 
junctiva with  mem  I tram* ; whilst  in  a few  the  tiphthalniia 
foniis  the  first  symptom  of  j^*neral  diphtheria,  or  of 
maskisl  or  anomalous  scarh*t  fever.  (2)  Mon*  commonly 
it  is  jiart  of  a iliphtln*ritic  tyjs*  of  inflainmation  following' 
sonit*  a4*ut«*  illm*ss.  (!l)  It  may  lx*  caustxl  bv  tlu*  ovt*r-use 
of  caustics  in  onlinary  purulent  ojththalinia.  (I)  It  may 
lx*  due  to  contji^on,  **itht*r  from  a similar  case  or  from  a 
punilcnt  ophthalmia,  or  a jiponorrhti*a,  tin*  diphtht*ritic 
tyjs*  d«*jN*mlin^  on  some  jxx-uliarity  in  the  health  or  tissues 
tif  the  n*cipii*nt.  Mi'inbranous  ami  iliphtlu  ritic  oph- 
thalmia are  8tx*n  most  ofU*n  in  chihln*n  from  two  to  ei^ht 
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years  old,  less  coininoiily  in  adults  and  infants.  It  is 
commoner  in  North  Germany  than  in  other  ]»arts  of 
Europe,  l»ut  severe  and  even  fatal  cases  are  well  known  in 
our  own  country.  In  two  cases  I have  seen  the  same  con- 
dition attack  the  skin  of  the  eyelids  and  cause  slou<^hing 
l)atches. 

In  treatment  the  cardinal  j)oint  is  not  t-o  use  nitrate  of 
silver  in  any  form  when  there  is  scanty  discharf^e  and 
much  solid  infiltration  of  the  conjunctiva.  The  agents  to 
he  relied  upon  are  (1)  either  ice  or  hot  fomentations, — ice, 
if  it  can  he  used  continuously  and  well ; fomentations,  to 
encourage  licpiid  exudation  and  determination  to  the  skin 
if  the  cold  treatment  cannot  he  carried  out,  or  fails  to 
make  any  impression  on  tlie  case ; (2)  leeches,  if  the 
patient’s  state  will  l)ear  them  ; (3)  fj;reat  cleanliness.  The 
presence  of  numihrane  is  no  bar  to  the  use  of  caustics, 
provided  that  the  conjunctiva  is  succulent,  red,  and  bleeds 
1‘asily.  Mr  Tweedy  stronj^ly  advises  cpiinine  lotion  used 
very  frequently  (F.  21). 

Granular  ophthalmia  (trachoma)  is  a very  impoi*tant 
malady,  characterised  by  slowly  j)rof?ressive  chaiif^es  in  the 
conjunctiva  of  the  eyelids,  in  consequence  of  Avhich  this 
membrane  becomes  thickmied,  vascular,  and  rouf^hened  by 
firm  lu'iuispherical  elevations,  imstead  of  beiiif^  }>ale,  thin, 
and  smooth.  Th<>  chan^'c  usually  bej'ins  in  the  conjunctiva 
of  the  lower  lid,  extendinjr  to  the  submucous  tissue  of  both 
lids  at  a later  period,  and  ^ivin^  rise  to  the  growth  of 
much  organised  new’  tissue  in  the  deep  parts  of  the  con- 
junctiva. This  tissue  is  afterwards  jiartly  absorl)cd  and 
partly  converted  into  dense,  tendinous  scar,  Avhicli  by  very 
close  shrinking  often  gives  rise  to  much  trouble.  It  is 
stated  by  Reid  and  others  that  trachoma  follicles  come  to 
the  surface,  open,  discharge  their  contents,  and  leave 
minute  idcers ; but  it  cannot  be  said  clinically  that 
trai'homa  is  an  idcerative  dise.ase,  and  the  prominences  are 
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not  “ <^nulations  ” in  the  patholog^ical  senst'.*  There 
liave  IwM-n,  and  still  are,  extrtu»nlinarv  difference's  of 
oj)inion  as  to  the  orij^in  and  nature  of  the  “ ‘granulations  ” 
or  “trachoma  Ixedies  ” in  this  dise*ast‘.  The  latest  re- 
84‘arehes  favour  the  view  that  tlu*y  an*  derive'el  from 
natural  lymphatic  follicles.  Fi^^  89  shows  a seetion 
throu^'h  some  recent  tnudioina  IsHlies. 


Fio.  3!». — .MirrMoopioal  Auction  tlirounrh  four  recent  Iraeiioina 
Ixslie*  (“  (xifo-tfi-aiii  ffrannlatiooi  *’),  from  the  lower  li<i  <jf 
n yoiint;  Iri«h  BoUlier  wIknw  eje«  U-eanie  sff»-cte«l  in  the 
K;ryptiitti  cainpni(;riA.  The  epithelial  »-ell«  beoonn*  aliiioU 
intlidtinguishHble  from  thc«e  of  the  jrrou  th  where  tliey  cover 
the  Urirett  ntxlule.  No  reticulum  r«ii  be  m»de  out  Indween 
the  cell*  of  which  the  giowthi  are  coin|>oac(]. 

The  diseasi*  shows  its<>lf  in  two  forms : 

(a)  Tlu‘  |iapilla'  undeiyo  eonsiderahle enlar^enu'nt  with- 
out the  apix>anince  of  ^'ranulations  on  the  surface;  the 
conjtim-tiva  covering'  the  tarstis  of  the  up|xT  ii<l  is  most 
aff(vt4sl,  and  apfHtirs  nsl  and  vidvety.  This  is  known  as 
tin*  ftnpillary  form. 


iiraiudations  ( Fi;r.  40). 

The  two  forms  of  conjunctival  afftrtion  may  ocrur 
S4*jmrately,  Init  an*  usuallv  ('‘uuliimsl. 

• I nm  aware  that  Uaehlmauii  maketi  a contrary  Atateinent. 


X 14 


(/>)  The  other  variety  shows 
itmdf  hy  the  pn‘s«‘nc»*  on  ls>th 
lids  of  a numU<r  of  rounthsl. 
|Nile,  seini-trans|>arent  ImmIh's 
like  little  grains  of  Indled  sa^>  ; 
the  so-mlhsl  “vesieuLir,”  or 
••  sji;^*-^rain.”  or  “follicular” 


Fio.  ♦0. — tSranoIar  lower  lid. 
(After  Kble.) 
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In  the  earlier  stages  there  may  be  congestion  of  the  con- 
junctiva with  a good  deal  of  discharge ; afk^r  a time  the 
discharge  lessens,  hut  the  granulations  remain : in  some 
cases  tlie  amount  of  congestion  and  dis(diarge  is  never 
great,  and  there  is  little  to  call  attention  to  the  eyes. 

Gramdar  disease  is  very  imi)ortant  because  it  greatly  in- 
creases the  susceptibility  of  the  conjunctiva  to  take  on 
acute  inflammation  and  to  produce  contagious  discharge  ; 
makes  it  less  amenable  to  treatment,  and  very  liable  to  re- 
lapses of  ophthalmia  for  many  years  ; and  often  gives  rise 
to  deformities  of  the  lid  and  to  serious  damage  of  the 
cornea.  In  crowdt'd  poor-law  schools  we  see  many  cases 
of  granular  lids  in  which  there  is  no  histt)ry  of  an  acute 
attack  having  ever  occurred,  but  in  ordinary  practice  it  is 
rare  to  see  such. 

Chronic  granular  disease  is  the  result  (1)  of  prolonged 
overcrowding,  or  rather  of  long  residence  in  badly  venti- 
lated and  damp  rooms  ; it  used  to  Ik*  very  abundant  in 
the  army  and  navy,  and  is  still  seen  in  great  perfection  in 
workhouse  schools  ; (2)  a generally  low  state  of  health,  no 
doul)t,  increases  the  susce]»tibility  to  it;  (3)  it  is,  ctvteris 
parihm,  commonest  and  most  quickly  produced  in  children  ; 
(4)  certain  races  are  peculiarly  liable  to  suffer,  e.  g.  the 
Irish,  the  Jews  and  some  other  Eastern  races,  and  some  of 
the  German  and  Fnmch  races.  The  Irish  and  Jews  caiTv 
it  with  them  all  over  the  world,  and  transmit  the  liability 
to  their  descendants  wherever  they  live.  Negroes  in 
America  are  said  to  be  almost  exempt ; (5)  damp  and  low- 
lying  climates  are  more  productive  of  it  than  others  ; thus 
it  is  rare  in  Switzerland.  Possibly  wha’t  are  now  race 
tendencies  may  be  the  expression  of  climatic  conditions 
acting  on  the  same  race  through  many  generations.  It  is 
diflicult  clinically  to  decide  whether  the  trachoma  growths, 
apart  from  the  discharge,  are  caused  by  contagion,  or  by 
the  influence  of  non-vital  causes,  such  as  damp  and  ini])ure 
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air.  They  are  prol)ably  due  to  an  increase  of  nonnally  ex- 
isting' a<lenoid  tissue  which  acts  as  a filtering  a^eut  to  pre- 
vent the  entrance  of  deleh-rious  matters  into  the  hltKKl. 
When  a<-coinj»anitHl  hy  discharge,  the  disease  is  contagious  ; 
and  it  is  gi*nerally  held  that  the  ilis^-harge  from  a ais»*  of 
trachoma  is  sjjecific,  i.  e.  that  it  will  give  rise  l*y  contagion, 
not  only  to  rnuco- purulent  or  purulent  ophthalmia,  but  to 
the  true  granular  disease. 

Sattler  in  1881-2  lielievtsl  that  he  ha<l  disc‘overe«l  a 
s|MH*ific  microl»e  for  trachoma  ; his  nwilts  have  U*en  sul>- 
stantially  confinned  by  Michel  and  oth«*rs,  but  proof  is 
still  wanting  that  the  diploc<Hvus  of  Sattler  is  the  cauw 
of  trachoma.  Most  of  the  micro-organisms  hithert«i 
descrilietl  have  lieen  found  by  Ki«Uey  in  the  normal  c<m- 
junctiva. 

Th(»s«*  who  practise  in  the  anny,  or  who  have  chargt'  of 
such  institutions  as  ]>au{M‘r  sch«H>ls,  will  find  that  in  j»nic- 
ti»v  the  (*aus«.‘s  of  the  chronic  granular  con*lition  are  inex- 
tricably mixe«l  up  with  all  kinds  of  facilities  for  contjigion, 
and  that  it  will  msvssar}-  to  fight  against  twoeiiemU's — 
the  «auses  pn>disjM»sing  to  chn>nic  gramdar  dis4>as*‘,  and 
the  sources  of  contagious  dischargi*.  Th*»  former  is  t4»  l»e 
comt>at4><l  by  improvtHl  hygienic  conditions,  <*s|MH-iallv  bv 
frt*e  ventilation,  dry  air,  abundant  o|H>n-air  exercise,  ami 
improvement  of  the  gt*neml  vigour.  The  84(iinH<8  <»f  c<»n- 
tagion  are  endless,  esisvially  since,  as  has  Is-en  stabtl. 
gninular  |Nitients  are  liable  t4>  n‘lapHi‘s  of  muct^puruh'iit 
dis<  harge  from  almost  any  slight  irritation.  Fre<pn*nt  in- 
sjKH-tion  of  all  the  eyes,  rigid  si  jmratioii  <»f  all  who  show 
any  disc-harge  or  an*  known  as  e8{H*c-ially  subject  to  n*lapS4's, 
arrangements  for  washing  such  as  will  pn*vent  tin*  us**  of 
towels  and  wat**r  in  common,  extn*ine  (*are  against  the  intro- 
ducti*»n  «>f  contagious  case's  fnnn  without,— such  an*  the 
chief  preventive  measun*8.  Extra  pn*«*auti«»ns  will  U- 
ne***!***!  in  time  of  war  or  famim*.  or  when  measles  or 
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scarlet  fever  are  prevalent,  or  during  marches  through 
hot,  sandy,  or  windy  districts. 

The  curative  treatment,  when  discharge  is  present,  does 
not  differ  from  that  of  the  acute  ophthalmias  already  given. 
The  use  of  strong  astringents  (solid  sulphate  of  copper)  or 
caustics  (nitrate  of  silver  in  strong  solution,  or  in  the 
mitigated  solid  pencil),  or  perchloride  of  mercury  (F.  11), 
however,  is  generally  needed  in  order  to  make  much  im- 
])ression  on  the  granular  state  of  the  lids.  The  lids  lK>ing 
thoroughly  everted,  are  touched  all  over  with  one  or  other 
application,  and  this  is  repeated  daily,  or  less  often ; some 
ex])erience  being  required  before  we  can  decide  how  often 
to  touch  the  eyelids  in  each  case.  By  careful  treatment  on 
this  ]»rinciple  most  patients  may  be  kept  comfortably  free 
from  active  symjdoms,  many  relapses  may  be  prevented,  the 
duration  of  the  di,sease  shortened,  and  the  risks  of  second- 
ary daiuiige  to  the  cornea  much  lessened.  Do  what  we  will, 
however,  granular  disease  when  well  established  is  most 
b'dious,  and  fastens  many  risks  and  disabilities  on  its  sul)- 
jects  for  years  to  come. 

For  routine  treatment  on  a large  scale  nothing  is  so 
effectual  as  nitrate  of  silver,  either  a ten-  or  twenty-grain 
solution  or  the  mitigated  solid  point  (F.  1 and  2).  But 
silver  has  the  disadvantage  of  sometimes  permanently 
staining  the  conjunctiva  after  long  use,  and  in  very  chronic 
cases  I think  either  sulphate'  of  copper  or  the  lai)is  divinus 
(F.  5)  is  to  Ik*  })referred,  especially  as  the  patient  may 
sometimes  be  taught  to  evert  his  own  lids  and  use  it  him- 
self. The  solid  mitigated  nitrate  of  silver  needs  washing 
oft’  with  water  at  first,  but  in  old  cases  it  is  often  better 
not  to  do  so. 

Various  operative  measures  have  been  recommended  for 
shortening  the  duration  of  the  disease ; among  these  are 
the  buniing  of  the  individual  granulations  with  the  galvano- 
cautery,  and  expression  or  scarification  of  the  granulations. 
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Tlio  met  hot!  of  expression  is  carrieil  out  iiy  evert  iii;;  tlie 
liil,  j^mspinj'  it  lM*twe«*n  nailer  foreops  ami  squeeziuj;  «.»ut 
the  contents  of  the  j'ranulations ; it  is  often  coinhiiuH.1  with 
the  application  of  strouff  j)erchloride  of  mercurv  to  the  lid. 

These  luetluKls  undouhte<lly  leml  to  a c-ousiderahle  im- 
provement in  the  condition  of  the  lids,  which  is  sometimes 
jH*nnaneut;  hut  with  the  adoj>tiou  of  very  severe  methiKls 
there  is  always  a risk  of  increasing'  the  contraction  of  the 
conjunctiva. 

Krmtlfg  of  yranulur  digeage. — Friction  by  the  f'rannlatious 
of  the  np|)er  lid  (Fi^.  41  a),  es- 
pecially in  cases  of  lon^  standing 
where  some  m-arrinf'  is  j»rem*nt 
(h),  often  causes  cloudiness  of  the 
cornea,  [urtly  from  ulceration,  but 
mainly  from  the  j,jrowth  »>f  a layer 
of  new  and  very  vascular  tissue 
in  the  sujierticial  layers  of  the 
cornea  (/«i«hms)*  (Fi>f.  42).  In 
later  |H‘ri<Hls  the  ciuijunctiva  and 
dtH,-|H'r  tissues  are  shortene«l  and 
puckentl  by  the  ts-ar  following  absorption  (*f  the  “gniiiu- 
latious’’  (Fij;.  41,  b).  Thes4>  clump  •H.  when  seven*, 
often  leml  to  inversion  of  the  lH»rdcr  of  the  lid  (ni- 
troyooH);  when  slighter,  s«iine  or  all  of  the  laslu.*s  may 
Ik*  disbtiifsl  so  as  to  rub  apiinst  the  cornea,  without 

• It  i«  doubtful  liow  far  the  developiocnt  of  psiinus  U due  to 
friction,  or  to  citriuiion  of  the  trschonis  over  tlic  »clcrotic  to  the 
cornea.  Trachoma  Isslica  may  n-rtainly  be  sometimes  seen  on  the 
<K*nlar  eonjiiuctiva.  Ilaelilmann  stales  that  the  first  sipi  of  ]tannus 
consists  in  a collection  of  lymjdj-cclls  in  the  corma  Iwncatli  llowmaii's 
membrane;  8ubse(]uently  ii  lu^er  resemblin;^  adenoid  tissue  is  found 
there  containinp  bliHnl  and  lympliatic  vessels.  That  friction  may 
alU*r  the  epithelium  is  provetl  by  certain  rases  in  which  the  iip|K>r 
half  of  the  cornea  loses  its  polish  during  a tem|K>rary  papillary 
roughening  of  the  up|H.-r  lid. 


Kio.  41. — Granular  up|M-r 
lid.  a.  Granulations,  b. 
bine  of  sear  in  typical 
|>nsition,  |•arallel  with 
ls»rder  of  lid. 
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actually  tuniiiif'  inwards  {distichiasis,  trichiasis')  ■ and 
these  conditions  are  often  combined  with  pauiius.  Pannus 


Fia.  42. — Section  showing  liiyer  of  new  and  vascular  tissue 
(pannus)  between  epitlieliuni  (Epf.)  and  cornea  (C'.).  Set. 
Sclerotic.  C.  M.  Ciliary  muscle.  Sch.  C.  Schleimn’s 
canal.  /.  Iris,  x about  10  diameters. 


begins  beneath  the  upper  lid  ; its  vessels  are  superficial  and 
continuous  with  those  of  the  conjunctiva,  cand  are  distri- 
buted in  relation  to  the  parts  covered  by  the  lid,  not  in 

reference  to  the  structure  of  the 
cornea  (Fi^.  4d).  The  proper 
corneal  tissue  suffers  but  little 
excej)!  where  ulcers  occur ; but 
when  the  vascularity  is  extreme 
it  may  soften  and  bulge,  even 
without  ulcerating. 

Pannus  disap}>ears  when  the 
granular  lid,  or  the  displacement 
of  lashes  is  cured.  Verv  severe 
and  universal  pannus  is  some- 
times best  treated  by  the  induc- 
tion of  acute  conjunctivitis,  the  inflammation  being  followed 
by  obliteration  of  vessels  and  clearing  of  the  cornea ; this 
treatment  needs  judgment  and  caution.  An  infusion  of  the 
seeds  known  in  commerce  as  “ Jequirity  ” (P.  44),  intro- 
duced into  Euroi)c  by  l)e  Weeker,  is  used  for  the  purpose ; 
it  probably  depends  for  its  action  upon  a non-organised 
ferment  such  as  is  found  in  some  other  seeds.  A very 
acute  attack  of  diphtheritic  or  purulent  ophthalmia  with 


Fig.  43.  —Pannus  Hfffcting 
tipper  lialf  of  cornea. 
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much  swelling  comes  ou  a few  hours  after  the  infusion  has 

l>een  u»xl,  lasts  a few  davs,  and  is  followetl  Itv  a more  or 

• • 

less  shrinkin;'  of  the  trachoma  Isslies  and  of  the  vessels. 
It,  <H-casionally  causes  glandular  swelliuj's  in  the  ntvk  and 
considerable  ^Tieral  disturlmnce.  Ke|»eate<l  attacks  may 
U*  induce<l  with  safi'ty  at  intervals  of  a few  weeks.  Much 
difference  of  opinion  exists  as  to  the  clinical  value  of 
jefjuirity.  owinf'  to  its  having'  iK-en  often  employe*]  t4si 
strong'  and  in  unsuitalile  cas«*s ; it  is  not  safe  unless  then* 
an*  vessels  on  the  cornea,  and,  safety  aj*art,  it  is  of  little  or 
no  use  if  the  conjunctiva  \m>  succulent  ami  prslucinf,'  j»us. 
It  should  l)e  res4*rve*l  for  old,  dry,  j;ranular  li<ls  with  nion* 
or  less  pannus,  ami  in  such  I have  n*|s*at«*dly  luwl  excvllent 
n*sults  from  it.  liemoval  of  a zone  v»f  conjunctiva  ami 
sulK*onjunctival  tissue  {^tytuUriutntf,  fH'ritomy)  from  around 
the  cornea  is  fn*e  fn»m  risk  and  sometimes  verv  Is'iieticial 
in  old  cases  which,  thou^di  severe,  are  not  Isul  emm^di  ft»r 
inoculation.  In  old  cases  of  ^ranuLir  dis4*ase,  even  when* 
no  complicatums  have  arisen,  the  ii{>js*r  lids  ofl«*n  dnsip 
fn»m  nlaxation  of  the  ItHvse  conjunctiva  als»ve  the  tarsal 
cartilaj^*,  and  the  i»atient  a<.‘«|uin>s  a shi-pv  hs»k. 

For  the  cun*  of  tlu*  displact**]  las)u*s  ami  incurvi**!  evelids 
we  may— (1)  n*js*ate«lly  pull  out  tin*  hishes  with  font*ps  ; 
(*J)  extirjmte  all  the  hishes  by  cutting'  out  a natrow  strip 
of  the  maiyinal  tissiu*s  of  tin*  li.l  ; (3)  att<*mpt  by  o|s*rati«.n 
to  n*st4»n*  tin*  lash<*s  to  th»*ir  pro}s*r  dinrtion  (Chap. 
XXII):  (d)  employ  electrolysis;  for  a few  lashes  I m»w 
list*  Kt*win^  msslles,  inserting;  S4*veral  at  a time  int**  the 
hair  follicles,  ami  iMissinj;  the  cum*nt  thnvu^h  all  at  one#*, 
by  iiu'ans  of  a bnuul  ey«*li«l  fon*<*ps.  Sm*h  o]s*rations  well 
s»*U*ctc*<l  and  can*fully  js*rfonm>il  ^ve  verv  ^;«sk1  n*sults  ; 
but  as  the  inner  surfme  of  the  lid  continm*s  to  Khort4*n, 
and  this  shortenin^r  lends  to  n*j)n>duce  the  ori;;inal  state  of 
thing's,  some  of  these  procedun*s  give  onlv  temi*orarv  n*- 
lief. 
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Chronic  conjnndivitis,  diiefly  of  the  lower  lid,  is  a com- 
mon disease,  especially  in  elderly  jieople.  There  is  more  or 
less  soreness  and  smarting',  redness  and  j)apillary  roufrh- 
ness  of  the  inner  surface  of  the  lid  or  of  both  lids,  but  very 
little  dischar^'e  and  no  trachoma  j'ranulations.  The  car- 
uncle is  red  and  fleshy,  as  it  is  in  all  forms  of  palpebral  con- 
junctivitis, and  there  is  often  soreness  of  the  lids  at  the 
canthi.  Lapis  divinus  is  one  of  the  be‘st  applications, 
and  yellow  ointment  is  sometimes  useful  (F.  5 and  25). 

Lacrimal  conjunctivitis. — Troublesome  chronic  conjunc- 
tivitis, often  complicated  by  small  })ustules  at  the  roots  of 
the  lashes,  or  by  chronic  blepharitis,  is  a common  result  of 
lacrimal  obstruction.  Micro-or^'anisms  of  several  kinds 
associated  with  pus  formation  have  been  found  in  these 
little  abscesses,  as  well  as  in  pus  from  the  lacrimal  sac. 
Palpebral  conjunctivitis  of  louf^  standing  with  waterinjf, 
^ummv  discharge,  and  more  or  less  blepharitis,  should,  es- 
])ecially  if  confined  to  one  eye,  always  lead  to  the  suspicion 
of  mucocele  or  chronic  lacrimal  abscess. 

The  rare  disease  descriljed  as  Amyloid  of  the  Conjunctiva 
seems  scarcely  to  have  l)een  noticed  in  this  country.  De- 
tailed accounts  of  its  clinical  and  jxitholo^ical  chaiucters 
may  lie  found  in  Knapp’s  ‘Archives  of  Ophthalmolof^y,’ 
vols.  and  xi,  and  an  excellent  alistraet  of  one  of  these 
papers  ai»peared  in  the  ‘ Ophthalmic  Review  ’ for  August, 
1882. 

Spring  catarrh. — A peculiar  and  apparently  specific 
chronic  disease,  affecting  the  conjunctiva  of  the  glolx^  and 
upper  lid.  In  the  former  situation  it  takes  the  form  of 
confluent  broad  patches  of  fleshy-looking  thickening,  of  a 
light  brown  })ink  colour,  slightly  overlapping  the  edge  of 
the  cornea  for  a considerable  part  of  its  circumference. 
Ill  tlie  latter  situation  it  occurs  as  large,  pale,  flat-topped 
irranulations,  which  are  sometimes  made  to  assume  poly- 
gonal  outlines  by  their  pressure  upon  one  another.  They 
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Uxin.  like  trachoma,  at  the  inner  and  outer  end  of  the  lid ; 
either  variety  may  occur  sej>arately.  Tlie  distnise  is  worst 
in  the  warm  part  of  the  year,  but  it  lasts  in  some  cases  manv 
years,  and  >^ives  but  little  trouble;  the  growths  on  the 
upper  lid  do  not  iirotluce  pannus.  The  thickeninf^  is  said 
to  consist  chiefly  of  epithelium,  and  not  to  affect  the  deep 
tissues. 

Treatment  by  nitrate  of  silver  is  unneivssarv  ; occa- 
sional touching  of  the  larm*r  ^granulations  by  the  ^ralvano- 
cautery  is  the  l)est  tn*atment.  Unlike  tnu-homa,  it  «K-curs 
commonly  in  all  classes  of  wx'iety,  and  is  pndtablv  not  con- 
ta^ouH ; hence  its  differential  diagnosis  in  children  at 
school  is  very  important.  Hithert<»  it  has  not  Ihhui  much 
noticed  in  this  country,  but  proltably  it  is  not  so  rare  as 
lias  ix*en  thouj^ht. 

Conjuncfivitin  from  rfru</s. —The  local  use  of  atropine 
sometimes  gives  ritk>  to  a jiecular  inflammation  of  the  con- 
junctiva and  skin  of  the  lid — “ atropine  irritation."  The 
conjunctiva  of  the  lids  ltei‘ou«‘s  vascular,  thickem^l,  and 
even  granular,  iwul  usually  the  skin  is  nnldemMl,  slightly 
excoriahnl,  an<l  somewhat  shining.  This  . ffjvt  of  atropine 
is  commonest  in  old  {asiple.  Some  {s*rsons  an*  very  sus- 
(vptible,  and  cannot  l>ear  even  a «ln>p  or  two  without 
suffering  in  some  dt*gree.  Si*oiH)lamine,  dat urine,  and  du- 
iKiisin  cause  less  irritation,  and  may  l»e  us«h1  inst«*a<l ; !»ut 
it  is  lH*tter,  if  possible,  not  to  use  mydriatics  at  all  for  a few 
<lays.  An  ointment  containing  lead  and  zinc  should  lieaje 
plusi  to  the  liils,  and  zinc  or  silver  lotion  to  the  conjunctiva  ; 
sometimes  glycerine  suits  l>.*tter  than  ointment.  In  sus- 
ceptible |H*rsons  I have  not  found  this  js-culiar  inflamma- 
tion prevenU*«l,  either  by  the  use  of  solutions  made  with 
antist*ptic8,  or  of  solutions  quite  freshly  nuule.  Es«*rine 
sometimes  causes  identical  symptoms.  Congestion  of  the 
conjunctiva  has  lieen  8t*en  among  those  employ,  d in  aniline 
dye  works;  conjunctivitis  was  seen  by  Trousseau  in  4 to 
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5 })cr  cent,  of  patients  treated  for  psoriasis  by  chrvsophanic 
aeid.  If  continued  long  enough  arsenic  will  in  some  persons 
j)roduce  redness  and  congestion  of  the  conjunctiva.  The 
fiction  of  jequirity  is  described  on  p.  95. 

Ophthalmia  nodosa  (Saemisch). — This  singular  affection 
is  brought  about  by  the  irritation  of  caterpillar  hairs 
introduced  into  the  conjunctival  sac.  The  hairs  set  up  a 
nodular  inflaininaliou  of  the  conjunctiva  which  may  extend 
to  the  iris  and  deeper  parts  of  the  eye.  The  hairs  should 
be  removed  from  the  conjunctiva,  and  the  inflammatory 
symi)toms  treated  as  they  arise.* 

Primary  shrinking  of  the  conjunctiva  (Pemphigus  of 
Conjunctiva). — A very  pecidiar  and  rather  rare  disease, 
in  which,  with  the  phenomena  of  chronic  inflammation,  the 
whole  conjunctiva  slowly  atrophies  and  contracts,  owing  to 
the  formation  in  it  of  cicatricial  tissue.  During  the  earlier 
stages  the  thickening  of  the  tarsus  and  the  congestion  with 
scarring  of  the  pal]>ebral  conjunctiva  have  sometimes  led  to 
the  disease  lx*ing  mistaken  for  trachoma ; the  two  maladies 
are,  however,  quite  distinct.  Finally  the  whole  conjuncti- 
val sac  disappears,  and  the  free  borders  of  the  lids,  fixed 
closely  to  the  globe,  are  directly  continuous  with  the  cornea, 
which,  irritated  and  dried  by  exposure  and  want  of  se- 
cretion, becomes  opaque  and  covered  by  crusts  (“xerosis”). 
No  treatment  seems  of  any  use. 

In  some  of  the  cases  there  has  been  a history  of  general 
pemphigus,  and  reason  to  believe  that  the  disease  of  the 
conjunctiva  resulted  from  a modified  form  of  pemphigus 
eruption. 

Snow  hlmdness. — Long  exposure  of  the  eyes  to  the  glare 
from  snow  gives  rise  to  an  acute  conjunctivitis  attended 
with  intense  pain,  jhotophobia,  and  occasionally  conjunctival 
hoemorrhages.  Similar  attacks  result  from  temporary  or 
even  momentary  exposure  to  the  intense  light  of  the  electric 
* See  paper  by  Lawfortl,  ‘ Oplilli.  Trans.,’  vol.  xiv,  210. 
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arc ; this  is  more  likely  to  occur  in  the  operation  of  electric 
weMin}?,  where  the  thickn»^s  of  the  arc  is  very  preat. 

The  effect  on  the  eye  seems  to  be  of  the  same  nature  as 
the  scorchinp  or  blistering  of  the  skin  which  is  sometimes 
pro<luc«‘d  under  the  same  circumstances.  According  to 
Snrdl.*  8j)ec*ta<  le8  made  up  of  six  layers  of  glass,  alternately 
n*<l  and  blue,  are  worn  as  a j>rotection  to  the  eyes  by  the 
workmen  engage<l  in  this  occujxition. 

• Brit.  Me<l.  Assoc  , Bristol,  18i»t 
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CHAPTER  VII 

DISEASES  OP  THE  CORNEA 

A.  Ulcers  and  non-specific  infiammatory  diseases 

Inflammation  of  th(‘  cornea  may  lie  circumscribed  or 
diffuse,  and,  though  usually  affecting  the  projjer  corneal 
tissue,  may  be  limited  to  the  epithelium  on  either  of  its 
surfaces.  It  may  be  a local  process  leading  to  formation 
of  j>us  or  to  ulceration ; or  the  expression  of  a constitu- 
tional disease,  such  as  inherited  syphilis ; or  it  may  form 
part,  and  perhaps  only  a minor  part,  of  disease  involving 
also  the  deeper  parts  of  the  eyeball — the  iris  (kerato-iritis), 
or  sclerotic  (sclero-keratitis),  for  example. 

The  different  varieties  of  corneal  ulceration  and  suj)pu- 
rative  inflammation  form  a very  large  and  important 
contingent  of  ophthalmic  cases.  The  cornea,  although  a 
fibrous  structure,  is  further  removed  from  the  blood-vessels 
than  almost  any  other  tissue,  and  its  delicate  surface  is 
much  exposed ; it  is  therefore  extremely  susceptible  both 
to  external  irritants  and  to  disturbances  of  nutrition  from 
defective  supply,  or  bad  quality,  of  blood  ; ulceration  of 
the  cornea  always  means  deficient  vitality.  Lastly,  its 
surface  is  so  delicate,  and  its  perfect  transparency  and 
regularity  so  important,  that  slight  injuries  and  iiritations 
are  of  more  moment  here  than  in  any  other  part  of  the 
body. 

When  inflamed  the  cornea  always  loses  its  transparency. 
If  only  the  anterior  epithelium  be  involved  the  surface 
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loses  its  iKtlish.  and  looks  like  clear  glass  which  has  lK*en 
breathed  up<»n — “ steamv,”  or  ftiiely  pitteil — a condition 
o^-curring  in  many  staU's  of  disease.  Thickening  of  the 
epithelium,  and  still  more,  exudation  into  the  corneal 
tissue,  are  shown  by  a white*,  greyish,  or  yellowish  tint. — If 
the  comeal  tissue  l>e  Ojialescent,  while  the  surface  is  at  the 
same  time  “ stt*amy,”  the  te*nn  “ gnmnd-glass  ” gives  a 
gtxxl  idea  of  the  ap|x*arance,  though  to  make  the  simile 
comrt  the  glass  ought  to  lx»  milky  throughout,  as  well  as 
ground  on  the  surface.  Kiipid  suppurative  infiammution 
is  preced**d  by  a stage  of  diffuseil  ojjalesivnoe  ; hence  rapid 
opalescemr  is  a sign  of  imminent  danger  in  such  dist‘as<‘s 
as  pumlent  ophthalmia,  severe  burns,  or  {laralysis  of  the 
fifth  nerve.  Fluorescence  of  the  cornea  has  lxM‘n  seen  as 
the  result  of  the  use  of  quinine  lotions  to  the  eye,  and 
apjtears  to  lx  due  to  the  deposit  of  crystals  of  quinine  in 
the  cornea. 

Ik-fore  dt-scribing  the  most  important  tyjxs  of  ct>rneal 
ulcer,  it  is  convenient  to  mention  the  prineijal  chamjft 
altemiant  on  ulceration  of  the  cornea  in  g*-iieral.  - An  uh-er 
of  the  cornea  is  pn-cc*di*<l  by  a stage  of  infiltration,  ami  the 
intiaineil  sjiot  is  generally  a little  raiw*«l  After  the  centre 
of  the  si*ot  has  bn>ken  down  into  an  uh-er,  the  exte-nt, 
density,  and  colour  of  the  infiltration  at  its  liasc-  and  edges 
an-  imjM»rtant  guides  to  its  future-  c-ourse.  The  ulcer  when 
lu-aled  Ic-aves  a hazy  or  oj>aqu»-  s|K»t  {leucoma  if  dense, 
nebula  if  faint),  which  is  slight  and  may  disap]M-ur  entirc-lv 
if  su|xrficial.  but  will  in  j*art  lx  jH-miam-nt  if  the  ulevr 
have  Ixi-n  dexp.  Tlu-st-  cq»aeiti(-s  art-  likt-ly  to  char,  en  terie 
l>arifru»,  in  projiortion  to  the  youth  of  the  jiatient ; time 
also  is  a very  im|>ortant  eh-m«-nt,  m-bula-  often  continuing 
to  clear  slowly  for  yt-ars ; local  stimulation  aids  in  the 
rt-moval  of  the  o[»acities,  one  of  the  Ixst  applications  Is-ing 
the  ointment  of  yellow  oxide  of  mercury  (F.  25,  2<J). 
Other  modes  of  local  stimulation  have  been  recommended. 
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such  as  tattooing,  massage,  electrolysis,  and  the  use  of 
various  powders.  Several  successful  attem]»ts  have  lieen 
made  to  transj)lant  circidar  portions  of  the  clear  cornea 
removed  from  the  rabbit  by  a trephine,  to  replace  j)ortions 
of  the  human  cornea,  rendered  o|mque  by  disease.  To  do 
this  successfully  it  is  necessary  to  leave  behind  Descemet’s 
membrane  in  the  diseased  cornea  (v.  Hippel).  Ulcers 
which  have  little  or  no  infiltration  often  heal  slowlv,  but 
leave  a i)crmaueut  facet  or  flattening  ; such  facets  destroy 
the  regular  eurvature  of  the  cornea,  and  thus  often  cause 
more  damage  to  vision  than  a considerable  degree  of  mere 
clouding.  During  repair  blood-vessels  often  form  and 
pass  from  the  nearest  paid  of  the  corneal  edge  to  the 
ulcer,  to  disappear  when  healing  is  complete  ; phlyctenular 
ulcers,  however,  are  vascular  from  the  loginning.  Corneal 
imperfections  are,  of  course,  most  damaging  to  vision  when 
placed  over  the  pupil. 

The  chief  symptoms  of  corneal  ulceration  are — (1)  photo- 
phobia, with  its  consequence,  spasm  of  the  orbicularis, 
blepharospasm  ; (2)  cangestion  ; (3)  jtain.  All  three  sym- 
ptoms vary  extremely  in  degree  in  different  cases. — As  a 
broad  rule  with  many  exceptions,  we  may  say  that  intoler- 
ance of  light  is  worse  in  children  than  in  adults,  worse 
with  sujxu’ficial  than  with  deep  ulcers,  and  worse  in  jxrsons 
who  are  sirumous  and  irritable  than  in  those  with  healthy 
tissues  and  good  tone.  Photophobia  should  always  lead  to 
a careful  inspection  of  the  cornea,  and  we  shall  then  some- 
times be  surprised  to  find  how  slight  a change  gives  rise  to 
this  symptom  in  its  severest  form. — The  degi’ee  of  conges- 
tion varies  with  the  seat  and  cause  of  the  ulcer,  and  with 
the  patient’s  age,  being  usually  greatest  in  adults.  The 
visible  congestion  is,  as  in  iritis,  due  especially  to  distension 
of  the  subconjunctival  twigs  of  the  ciliary  zone  (Pig- 
Ant.  Cil.,  and  Fig.  28),  but  there  is  often  congestion  of  the 
conjunctival  vessels  as  well.  In  some  forms  of  marginal 
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ulcer  onl?  those  vessels  which  feed  the  diseascnl  |uirt  are 
conffeste<l.  Great  |»aiu  in  and  an»und  the  eye  often  attends 
the  earlier  sta^^es  of  comeal  abscress,  and  is  common  in 
many  acute  ulcers ; as  a symptom,  it  of  course  always 
needs  careful  attention ; it  is  generally  relieved  by  those 
local  measures  which  are  liest  for  the  disease  itself. 

TYPES  OK  CORNEAL  ULCERATION 

(1)  The  timple  ulcer  Ix'j^ns  as  a little  ffreyish- white 
8|»ot,  at  first  elevated  and  bluntly  I'onical,  afterwards 
showing  a minute  shallow  crater  ; the  congestion  and 
phob»phobia  vary,  but  are  often  slight.  The  ulcer  is 
usually  single,  but  it  is  apt  to  recur  in  the  same,  or  the 
other  eye.  Tlie  infiltration  often  extends  into  the  corneal 
tissue,  and  the  residual  ojiacity  nunains  for  a long  time,  if 
not  pc*nnanently.  The  ]«atients  are  always  Iwidly  nourishcii. 
In  most  i-ases  the  idcer  <|uickly  heals,  but  now  and  then 
the  infiltration  jwisses  into  an  abscess,  or  a spreading, 
suppurating  ulcer. 

Ix*ss  commonly  we  uu«et  with  a central  ulcer,  or  a suc- 
cession of  ulivrs,  of  u much  more  chronic  character,  and 
attended  with  little  or  no  infiltration.  After  lasting  for 
months  the  loss  of  tissue  is  only  partly  nrjairetl.  and  a 
shallow  depn>ssiou  or  a fiat  fatvt  is  left  with  but  little  loss 
of  trails  I lanmcy.  Some  of  the  Is'st  examples  are  s<*eu  in 
aua'iuic,  or  stmmous  ]>atients  with  granular  lids  of  long 
standing. 

(2)  Phlyctenular  conjunctiviiin  (phlyctenular  keratitis, 
pustular  ophthalmia,  marginal  keratitis,  strumous  oph- 
thalmia, lymphatic  conjunctivitis). — The  fonnati«ni  of 
little  luipuK's,  or  pustules,  on  t»r  near  the  comeal  margin  is 
exceedingly  common,  either  iudejiendeiitly,  or  as  a complim- 
tion  of  some  existing  ophthalmia.  Although  there  are 
many  varieties  and  degrees  of  i>hlyctenular  inflammation 
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ill  respect  to  the  seat,  extent,  and  course  of  the  disease,  the 
following  features  are  common  to  all.  They  show  a strong 
tendency  to  recur  during  several  years ; they  are  seldom 
seen  in  very  young  children,  and  comparatively  seldom 
after  middle  life ; they  occur  often  in  children  who  have 
a tendency  to  enlargement  of  their  lymphatic  glands ; 
blepharitis  is  often  seen  in  the  same  jiatients ; the  first 
attack  often  follows  closely  after  an  acute  exanthem,  and 
especially  after  measles ; the  cases  are  much  influenced  by 
climate  and  weather,  and  their  condition  often  varies 
extremely  from  day  to  day  without  making  either  progress 
or  regress. 

An  elevated  spot,  like  a papide,  commonly  about  the 
size  of  a small  mustard  seed,  is  seen  either  on  the  white  of 
the  eye  near  the  cornea,  or  upon,  or  just  within,  the  corneal 
border.  It  is  preceded  and  accompanied  by  localised  con- 
gestion. Its  top  sometimes  becomes  as  yellow  as  that  of 
an  acne  pustule,  but  more  often  when  seen  it  has  become 


blesome,  and  even  very  severe  photojdiobia ; they  are 
troul)lesomc  in  proportion  rather  to  their  number  than 
their  size,  and  if  so  numerous  as  to  form  a ring  around 
the  cornea  their  cHire  is  often  very  tedious. 

A pustule  is  always  liable,  even  when  it  has  begun  on 


abraded,  and  aphthous- 
looking,  Pustules  at  a 
little  distance  from  the 
cornea  (Fig.  44),  al- 
though generally  larger 
than  those  seated  on  the 
corneal  border,  occasion 
less  photophobia,  and  are 
more  easily  cured.  Pus- 
tules at  the  corneal 


Fig.  44.  — Plilyctenular  oplithalnnii; 
conjunctival  form.  (Dalryniple.) 


border,  though  often 
very  small,  cause  trou- 
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the  conjunctiva,  to  advance  as  a 8iij»erficial  ulcer  on  to  the 
conu'a,  thouj^h  it  never  extends  in  the  oj)j>»>site  direction 
over  the  sclerotic.  Such  a phlijrtenular  ulcer,  if  it  do  not 
stop  u«*ar  the  coriu'al  Ixtrder,  will  make,  in  an  almost  radial 
direction,  for  the  centre,  carrvinj^  with  it  a h^ash  of  vessc*ls 
which  lie  u|»on  the  trac-k  of  opacity  left  in  the  wake  of  the 
uh-er  (Fig.  45).  Finally,  the 
ulceration  stops,  the  vessels 
dwindle  and  disapjs*ar,  hut 
the  {Mith  of  oj)a<’ity  s*‘ldom 
clears  up  entirely.  The  t**rm 
recurrent  rancular  ulcer  is 
us«h1  when  such  ulcers  an* 
solitary  ; hut  they  are  ofU*n 
multiple  as  well  as  rtvuirent, 
and  then,  in  the  end,  we  find 
the  conu«  covensl  hy  a thin, 
irregidar  network  of  sup«,‘rficial  veswls  on  a j)atchy,  uneven, 
hazy  surface,  the  so-«.‘alle<l  "phlyctenular  iHinnue” 

A common  variety  of  phlyctenular  iuHammation,  aptly 
called  marytnal  coitjuncttviiie  (jn-rhaps  allhsl  to  the  " eprimj 
catarrh  ” of  Continental  authors),  occurs  in  the  f4>rm  «>f  a 
slight,  granular-Kstking,  often  vas<-ular  swelling.  ls*ginning 
as  a cresivnt  alH>ve  or  Udow,  hut  often  «*xtomling  all  rouiul 
the  tslge  of  the  cornea.  If  the  pna-css  continue  the  coniea 
is  inva<leil  hy  a denm*ly  vascular,  8U{s*rficiully  ulivrahsl, 
ami  yet  thickeneil  zone.  It  is  to  W distinguislusl  from  a 
dt'cjK-r  variety  of  mai>nnal  keratitis  alhuhsl  to  at  p.  115. 

In  another  variety  a single  pustule  just  within  the  ls>r«h‘r 
of  the  cornea  ulcerates  deeply,  l»ec<mies  surroumhsl  liy 
swollen,  sctfteiusl,  suppurating  tissue,  and  may  js^rforate  ; 
such  cases  on*  stvn  in  weakly  women  ami  strumous  chil- 
<lreii.—  In  vt*ry  rare  cast's,  what  ap|>ears  to  l»e  an  ordinary 
conjunctival  pustule  jK^rsists,  grows  deeply,  and  may  even 
jH'rforate  the  sclerotic  in  the  form  of  an  ulcer  ; or  it  may 


Fio.  4o. — PhlycUnuUr  ulcer. 
(Tr»ver».) 
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infiltrate  the  sclerotic  and  the  ciliary  body  beneath,  forin- 
iiif'  a soft,  seini-suppurating  tunionr,  whence  the  inflainina- 
tion  is  likely  to  s])read  to  the  vitreous  and  destroy  the  eye. 
Stoj^pinj'  short  of  these  extreme  results,  such  a case  forms 
one  type  of  episcleritis  (Chap.  IX). 

Occasionally  a large,  sometimes  solitary  blister  forms 
under  the  anterior  corneal  epithelium ; it  rises  quickly,  is 
atb.*nded  by  severe  neuralgic  pain,  which  is  often  relieved 
when  the  vesicle  bursts,  about  a day  after  the  onset.  The 
condition  is  liable  to  relapse  in  the  same  cornea,  and  seems 
often  though  not  always  to  have  its  origin  in  a superficial 
injury.  It  is  sometimes  called  Relapsing  Bullous  Kera- 
titis. 

The  corneal  changes  produced  by  the  friction  of  granular 
lids  have  been  considered  under  that  subject.  The  pannus 
of  granular  lids  usually  differs  from  the  “ phlyctenular 
l)annus  ” just  mentioned  in  being  denser  and  more  unifonn 
l)eneath  the  upper  lid  (Fig.  43)  ; any  doubt  is  dispelled  by 
everting  the  lid.  But  it  must  be  borne  in  mind  that  ulcera- 
tion of  the  cornea  often  occurs  as  a complication  of  tra- 
chomatous })annu8  (p.  93). 

(3)  In  old  j>ersons  a crescentic  ulcer  sometimes  forms 
in  the  situation  of,  or  actually  upon,  an  arcus  senilis. 
Though  these  cases  generally  do  well  they  shoidd  be 
watched,  for  at  first  they  may  be  indistinguishable  from 
more  serious  forms  about  to  be  described. 

In  rare  cases,  the  ulcer  instead  of  healing  shows  a tend- 
ency to  spread,  and  gradually  to  invade  the  whole  cornea, 
the  characteristic  feature  being  the  undermining  of  the  iul- 
jacent  healthy  cornea  by  the  advancing  edge  of  the  ulcer. 
Perforation  never  takes  place,  but  with  occasional  periods 
of  quiescence  the  whole  surface  of  the  corneti  is  invaded, 
and  rendered  }jermaneiitly  opaque.  This  fonn  of  chronic 
serpiginous  ulcer  is  more  common  in  tropical  countries  than 
in  England,  and  seems  to  yield  to  no  treatment  short  of  the 
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actual  iauO?rv.  It  is  sometimes  known  as  rodent  ulcer  of 
the  cornea. 

(4)  j4c«/e  infective  comeal  ulcere.  Several  varieties 
daiip^rous  corneal  ulcer  may  be  j^u|>e«l  U^ether  as  pro- 
bably (lejx'nding  upon  I(x*al  infection,  and  there  s«.>ems  to  lx* 
no  doubt  that  dt^structive  inHammation  of  the  corut*a  may 
<x*cur  in  utero.  Differing  widely  in  rapidity  and  depth, 
they  aj'ree  in  Indiij'  often  the  result  of  slight  injuries  by 
chips  of  metal,  Ixards  of  com,  &c.,  in  Umdinj:  to  sprea«l  at 
one  border  whilst  healing  at  another,  in  the  abw*nw  of 
vesseds  of  n*|«ur  ” such  as  an*  usually  foniunl  during  the 
healing  of  other  ulcers,  and  in  Ixdnjf  often  compliiaUHl  with 
hyjK>pyon  (Fi^.  47), 

Tlie  most  iiu{M»rtant  variety  is  the  acute  eerjdginoug  ulcer, 
which  lx‘^ns  as  a >ip^*y  sjsit  showing?  slight  ulceration,  and 
having  a sliarjdv  cut  lx)rder  one  }Hirt  of  which  i«  more 
densely  ojutyue  than  the  rest  (Fig.  4t»)  ; this  infiltratcnl,  atl- 
vancing  edge  is  the  distin- 
guishing murk  of  the  uKvr. 

If  the  ulcer  luive  lasted  mune 
little  time  a {xirtioii  of  its 
eilge,  usually  that  nean*st  the 
cornml  lH)nler,  will  lx*  inon* 
or  less  filleil  up ; in  such  a 
state  the  most  conspicuous 
I art  of  tlu'  ulcer  is  cn-sceiitic 
(Fig.  4<)).  Unless  quickly 
chtx'kt*d  the  pnxvss  often 
spmuls  widely,  eats  dtx*ply, 

Ixvomes  compliiat4*d  with  iritis  and  hyjsqoon.  and  had s to 
|H‘rfonition  of  the  conua. 

i‘n>lably  many  lases  ot  conual  ubs<*<‘ss  and  acute  sup- 
purating uhvr  of  less  distinct  ty|s*  than  the  alM)ve  are,  like 
it,  due  to  infixdiou. 

Absevss  may  <xx*ur  at  any  age,  but,  like  ser]>iginous  ulcer. 


Flo.  46. — Acute  •er)iif(iisia« 
ulcer  of  rorii#-*  with  crei- 
cviitic  border  of  infiltration. 
(From  a ikctch  by  Dr.  Htr- 
Ixrt  HalH-raboii.) 
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is  comnioiifst  iii  those  who  are  old,  underfed,  or  damaj^ed 
by  drink  ; the  simple  ulcer  of  children,  however,  may  go  on 
to  abscess.  Abscess  usually  forms  at  the  centre  of  the  cor- 
neal area  as  a small  round  raised  spot,  with  great  pain  and 
congestion ; rapidly  enlarging,  it  usually  bursts  forwards, 
leaving  a round  ulcer  covered  with  lymphy  pus,  but  it  may 
perforate  the  hinder  surface  of  the  coniea ; hypopyon  often 
occurs.  The  purulent  infiltration  may  spread  rapidly  and 
destroy  almost  the  whole  cornea. 

Hypopyon  signifies  a collection  of  pus  or  puro-lymph  at 
the  lowest  i>art  of  the  anterior  chamber ; its  upper  boun- 
dary is  usually,  but  not  always  level  (Fig.  47).  It  may 


occur  with  any  ulcer,  whether  deep  or  not,  which  is  accom- 
[)anied  by  purulent  infiltration  of  the  surrounding  cornea  ; 
or  with  corneal  aliscess.  The  pus  may  be  derived  either 
from  an  abscess  breaking  through  the  posterior  surface  of 
the  cornea,  or  from  sui)puration  of  the  epithelium  covering 
Desceniet’s  membrane,  or  from  the  surface  of  the  iris. 
Simple  iritis  now  and  then  gives  rise  to  hypopyon.  The 
diameter  of  the  anterior  chamber  being  rather  greater  than 
the  apparent  diameter  of  the  clear  cornea,  a very  small  hypo- 


Fio.  47. — Hypopyon,  seen 
from  the  front,  and  in 
section,  to  sliow  tliat 
the  pus  is  beliind  tlic 
cornea. 


Fio.  48. — a.  Abscess,  b.  Onyx. 
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pyon  may  be  hidden  Ijehind  the  overlapping;  edjipe  of  the 
sclerotic. — In  some  cases  of  severe  comeal  suppuration  (<i, 
Fi>;.  48)  the  pus  sinks  down  Ixdween  the  lamellae  of  the 
cornea  (b).  To  this  condition  the  tenn  onyx  is  applietl  and 
should  Ihj  limited,  thouj;h  it  is  w^metimes  ustni  in  other 
senst's.  The  term,  however,  may  veiy’  well  be  discardtHi. 
Onyx  and  hypopyon  often  co-exist,  and  then  the  distinction 
between  them  can  hardly  be  made  without  tapping  the  an- 
terior chamber.  Hypopyon  if  liquid  will,  but  onyx  will 
not,  change  its  p<^>8ition  if  the  ]»atient  lies  down  ; as,  how- 
ever, the  j»U8  of  hyjK)pyon  is  often  gelatinous  or  fibrinous, 
this  test  loses  much  of  its  value.  The  distinction  can  some- 
times l)e  made  by  means  of  oblique  illumination,  if  the 
cornea  in  front  of  an  hv|)opyon  remain  clear. 

(5.)  Herat o-malaeia,  or  primary  sloughing  of  the  cornea, 
occurs  in  young  children  who  are  the  subjects  of  grave  dis- 
turbances of  nutrition.  The  first  manift'station  of  the 
affection  is  a dryness  of  the  conjunctiva,  which  is  no  longer 
moisten«*d  by  the  tears  ; small  triangular  jMitches  of  nnigh- 
en»Hl  epithelium,  cover»*d  with  f«.>am,  similar  to  thos**  which 
apj)ear  in  a<lults  with  night-blindness,  so  calletl  xerotic 
|>atches.  an*  found  on  each  side  of  the  coram.  Tlie  «ln'- 
ness  Hpn*mls  to  tin*  conu*a,  which  s<K)n  U*conu*s  dull ; this 
is  followcnl  by  infiltration  and  rapid  d«*stniction  of  the 
whole  or  i>art  of  the  cornea.  In  the  typical  cases  then*  is 
little  intolerance  of  light  and  no  discharge.  Kerato-malacia 
apj>ears  in  England  iiuwitly  in  han<l-n*ared  infants  who  are 
insufficiently  nourisheil  in  const*qu<*nce  of  unsuitable  f«KKl 
or  of  pn»long»Hl  diarrlum  ; it  may  occur  after  severe  atta<  ks 
of  measles,  scarlet  fever,  &c..,  and  freviuently  comes  on 
during  the  late  stages  of  not  very  severe  ophthalmia  neo- 
natorum in  children  who  an?  the  subjects  of  congenital 
syphilis.  It  alst>  (X*curs  in  bn*ast-fe«l  infants  in  countries 
where  long  religious  fasts  an*  practis<‘d.  The  children  are 
extremely  ill,  and  very  fn*quontly  die. 
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(G)  Febrile  herpes  of  the  cornea  ap]>ear8  as  small 
vesich's  which  ruj)ture,  and  leave  shallow  pnnched-ont  ulcers. 
These  sometimes  spread  generally  over  the  surfiice,  having 
a defined  grey  infiltrated  edge,  hut  occasionally  the  ulcera- 
tion takes  the  form  of  a stem  with  irregular  broad  buds 
or  branches  not  unlike  a liverwort,  the  disease  being  super- 
ficial from  beginning  to  end,  and  showing  no  tendency  to 
the  formation  of  pus,  Imt  spoiling  the  surface  of  the  cornea 
{dendritic  creeping  nicer). 

In  rare  cases  of  kei'atitis  l>eginning  as  vesicles,  small 
filaments  are  seen  adhering  to  the  surface  of  the  cornea; 
these  filaments  are  seen  under  the  microscope  to  consist  of 
a twisted  strand  made  up  of  e]»ithelial  cells  and  mucus. 
This  affection  has  been  called  Jilamentary  heratitis  (Leber, 
Nuel,  Hess). 

Superficial  punctate  keratitis  (Fuchs)  probably  also  be- 
longs to  this  group.  It  begins  with  the  symptoms  of  an 
acute  catarrh  of  the  eyes  and  nose.  The  comeal  changes 
consist  of  minute  grey  ojtacities  with  a slightly  raised  sur- 
face ; the  symptoms  of  irritation  soon  disappear,  hut  the 
opacities  persist  for  a longer  period.  They  do  not  idce- 
rate,  and  as  a rule  the  vision  is  unimpaired. 

(7)  For  Herpes  zoster  and  Neuro-paralytic  keratitis  see 
Chap.  XXIII. 

(8)  Ulceration  of  the  cornea  from  exjiosure  occurs  in 
paralysis  of  the  orbicularis,  in  some  cases  of  cicatricial  con- 
traction of  the  lid,  in  severe  cases  of  exophthalmic  goitre, 
and  in  persons  who  are  comatose  for  any  length  of  time. 
It  is  often  possible  to  avoid  this  by  closing  the  lids  with  a 
strip  of  adhesive  plaster,  but  it  may  be  necessary  to  pare 
the  edges  of  the  lid  and  stitch  them  partly  together. 

Treatment  of  ulcers  of  the  cornea 

The  principles  of  local  treatment  for  the  various  types  of 
corneal  ulceration  are  : — (1)  To  favour  healing  by  keeping 
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tho  surface  at  rest.  (2)  To  relieve  j>ain,  photophobia,  ami 
8<*ven‘  con>.^?8tion.  (3)  To  promote  al)S4irj)tion  of  pus. 
whether  in  the  comeal  layers  or  in  the  anterior  chamler. 
(4)  To  check  the  s]>rea<l  of  local  infection  hv  scraping, 
actual  cautery,  and  antiw'ptics.  (5)  By  incisi<m  to  evacu- 
ate j)U8  letween  the  comeal  layers  (abscess),  or  in  the  an- 
terior chaml)cr  (hypopyon),  when  abundant  or  increasing. 
(6)  To  stimulab*  the  surface*  of  ulcers  which  have  l>ejfun  to 
heal,  or  of  indolent  ones  which  an*  stationar}-.  (7)  Counter- 
irritation by  a B*‘ton  in  certain  chnmic  cam*s.  (H)  When 
the  comeal  ulceration  is  caus«*<l  by  >^ranular  litis,  or  ass<K*i- 
atcnl  with  any  form  of  acute  ophthalmia,  the  tmitniciit  of 
the  conjunctiva  is  usually  mon*  im]N>rtunt  than  that  of  the 
conu«.  (9)  When*  nutrition  is  deftn-tive,  as  in  kenito- 
inalacia,  it  is  highly  necessarv’  t«»  inquin*  into  an<l  n*mi*tlv 
any  dcf»*ct  in  feetlin^ ; i*od-liver  oil  is  j^en**nilly  of  jrmit 
value  in  such  cast's. 

()fU*n  we  have  no  difficulty  in  deciding  u|>on  the  tn*at- 
im*nt.  But  in  some  cases,  «*s}s*cially  the  s«*v«*n*r  om*s. 
much  jud^nnent  is  u*‘*Hh*<l ; ami  it  is  sometim(*s  im{K>ssible 
tt)  pnnlict  with  tvrtainty  what  measun*s  will  U*  Is'st. 

Ulcers  of  the  comt*a  are  so  oft«*n  a sij^n  of  Itatl  h«*alth 
that  everv'  can*  should  Is*  lM*st4iw**d  uj>on  the  |iati4*nt'H 
jfcm*ral  stat«* 

Tn*atinvr  th«*  matter  clinically,  we  shall  find  that  hs-al 
stimulation  is  U*st  for  a larjft*  numls'r  of  the  cases  as  th<*v 
first  come  under  notice,  including;  phlyctenular  «ast*s. 
chronic  sujK*rficial  ulc«*rs  of  various  kinds,  and  even  many 
nH*»*nt  idc«*rs  if  not  thn*atenin^  to  supjmrate.  As  a j^*n«*nil 
mle  this  plan  alone  is  not  suitable  wh«*n  then*  is  much 
photophobia,  but  exn*]»tions  f>ccur,  esjieciallv  in  old- 
standinjf  cast's.  The  most  convenient  n*nu*tly  is  the  t>int- 
ment  of  amorjdjous  yelhtw  oxide  of  mercury-  (F\  I2and  13), 
of  which  a pu*t*t*  alxmt  as  laiye  as  a hemp-H«*etl  is  to  Ik*  ptit 
inside  th*>  eyelids  once  or  twict*  a day.  If  smarting  con- 
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tinue  for  more  than  half  an  hour  the  ointment  should  be 
washed  out  with  warm  w^ater;  and  if  the  irritability  in- 
crease after  a few'  days’  use  of  the  ointment  the  preijaration 
must  be  w'eakeued  or  discontinued.  The  same  ointment, 
combined  with  atropine,  gives  excellent  results  in  cases  of 
superficial  ulcer  with  much  photophobia  (F.  14).  Calomel 
flicked  into  the  eye  daily  or  less  often  is  also  an  admirable 
remedy.  Nitrate  of  silver  in  the  form  of  solid  mitigated 
stick  (F.  1)  is  useful  if  carefully  applied  to  large  con- 
junctival pustules,  and  occasionally  to  indolent  corneal 
ulcers  ; its  use,  however,  needs  some  skill,  and  is  seldom 
really  necessary solutions  of  from  5 to  10  grains  to  the 
ounce  may  be  cautiously  used  by  the  surgeon  instead  of 
the  yellow'  ointment,  and  are  particularly  valuable  in  old 
vascular  ulcers  and  in  ulcers  wdth  conjunctivitis. — When 
in  doubt  it  is  best  to  depend  for  a few  days  on  atropine 
alone,  used  once  or  twice  a day. 

In  all  cases  of  corneal  disease  attended  wdth  intolerance 
of  light,  the  patient  is  to  wear  a large  shade  over  hath  eyes, 
or,  better,  a pair  of  “ goggles a little  patch  over  one  eye 
does  not  relieve  photophobia.  If  the  intolerance  of  light 
be  excessive  it  is  sometimes  useful  to  douche  the  face  and 
eyes  with  a stream  of  cold  water.  The  patients  should  l>e 
allowed  to  go  out ; many  a child  is  kept  wdthin  doors,  to 
the  injury  of  its  health,  who,  with  suitable  protection,  can 
go  out  daily  without  the  least  detriment  to  its  eyes. 

In  chronic  and  relapsing  cases,  with  photophobia  and 
irritability,  where  all  other  methods  have  had  a good  trial, 
a seton  gives  the  best  results,  whether  the  eye  be  much 
congested  or  not.  The  silk  must  be  very  thick,  the 
punctures  should  l)e  at  least  an  inch  apart,  and  be  so 
placed  that  the  scars  may  be  hidden  by  the  hair  on  the 
temple  or  behind  the  ear.  The  seton  is  to  lie  moved  daily, 
and  if  acting  badly  may  be  dressed  wdth  savin  ointment; 
it  should  lx*  worn  at  least  six  weeks.  Severe  inflammation, 
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and  even  abscess,  sometimes  set  in  a few  days  after  the 
inwrtion  of  the  thread,  and  in  very  rare  eases  stvoudary 
bleedinj^  has  <>ceurred  from  a branch  of  the  temjKjral 
artery.  To  avoid  woundin><  this  artery  the  skin  is  to  be 
hehl  well  away  from  the  head. 

Very  severe,  rei-ent  |»hlycteHular  cast's  are  occasionally 
difficult  t«>  influence,  and  remain  practically  “blind”  with 
spasm  of  the  lids  for  wt»eks.  Then*  is  seldom  any  risk, 
providt*d  that  the  cornea  l>e  examint'd  at  intervals  t>f  a few 
days,  and  in  the  end  such  cases  do  well.  Calomel  diisUsl 
on  the  corm*a  s«>metimes  helps  mon*  tlian  any  other  hn'al 
nu'asun*,  and  chau^*  of  air,  t*sj»ecially  tt>  the  sea-side,  fre- 
(pieiitly  effects  a mon.'  rapid  cun*  tliau  any  local  tn-at- 
ment. 

Cases  for  which  the  stimulating  tn*atment  is  suitable 
st'Idom  not'd  the  t've  to  la*  liantla^'d,  though,  as  mentiont*«l, 
tlu'v  t)ften  net*tl  a shade  or  j^»jf^lt*s. 

The  n*mainin^  nu'tluMls  an*  applicable  to  the  st'Verer 
forms  of  uUvration — the  st*rpi^inous  uhvr,  deep  suppunit- 
iuff  ulcers,  alsicess.  and  jfenerally  all  ulcers  with  hy{stpyon, 
and  all  acute  ulct*rs  in  elderly  {M'rsons.  In  many  cast's  «if 
st'ven*  typt*,  at  an  early  sta^e,  th**  ]«in  may  Is*  n*Hcvetl  am] 
the  ulct'ration  stoppt*tl  by  rcry  hut  fomentations  (»»f  wat«*r, 
jstppyhcml,  or  l>eiladonna)  to  the  eyelids  for  twenty 
minutes  every  twt)  hours,  the  eye  In'in^f  tii*d  up  in  the 
intervals  with  a larjji*  |>ad  of  ctitton  w«s>l  and  Itanda^*,  and 
atn>pine  us«*tl  two  or  thn*i*  times  a day;  the  ]iatient  must 
n*st,  have  bsHl.  often  with  alcohol,  and  take  quinine, 
or  luirk  and  ammonia.  If,  nevertheh*ss.  the  ulcenition 
spn*ad.  or  a hv|>opyon  form  or  incn*as«*.  incision  »»f  the 
corni'a  and  the  ust*  of  topical  n*medies  an*  calletl  for.  Of 
such  n*nu*dies  the  ls*st  s«*t*m  to  Is*  the  a«'tual  caut«*rv,  pn*- 
it*«leil  by  scrajjin^  with  a sharp  s|>«>on,  ami  followeil  bv 
iisloform  or  lioracic  acid,  nie  actual  cautery  may  la* 
either  the  flue  galvauo-cautery,  or  a very  small  Pa<iuelin ; 
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the*  edjjfo  of  the  ulcer  is  to  be  well  burnt  before  the  heat  is 
aj)j)lied  to  the  floor,  and  I like  to  burn  a little  beyond  the 
opaque  edp;e.  Instead  of  the  cauteiy,  pure  carbolic  acid  or 
stron<f  solutions  of  nitrate  of  silver,  applied  directly  "to  the 
ulcer,  often  succeed  in  checking  its  course. 

Iodoform,  which  is  probably  the  most  useful  corneal 
antiseptic,  may  be  used  in  powder  or  strong  ointment  (20 
or  30  gr.  to  ; F.  30)  freely  three  times  a day  or  more ; 
it  gives  no  pain.  Boracic  acid  may  lx;  used  in  the  same  way. 
For  dendritic  idcers  absolute  alcohol  rublx^d  thoroughly 
into  the  ulcerated  surface,  or  pure  carbolic  acid  or  per- 
chloride  of  mercury  of  2 or  4 per  cent,  strength  applied 
with  a camel-hair  brush  are  generally  successful. 

Hypopyon,  if  large  (Fig.  47)  or  increasing,  must  be  let 
out,  and  on  the  whole,  for  most'  cases,  Saemisch’s  j)lan  of 
cutting  through  the  cornea  quite  ac^ross  the  ulcer  is  the 
best  for  this  purpose,  because  if  there  be  pent-up  pus  in 
the  cornea  this  section  will  allow  its  removal  at  the  same 
time ; the  section  should  be  made  with  a Glraefe’s  catax-act 
knife  (Fig.  151)  entered  with  its  back  towards  the  lens  at 
one  border  of  the  ulcer,  carried  across  the  anterior  chain  lx*r, 
and  brought  out  at  the  other  side  of  the  ulcer.  It  is 
sometimes  an  advantage  to  keep  up  leakage  by  reopening 
the  wound  with  a prolx;  for  a few  days.  Corneal  section 
also  often  instantly  relieves  the  severe  pain  of  these  cases ; 
the  section  may  sometimes  be  made  with  equally  good 
effect  in  the  lower  part  of  the  cornea  away  from  the  ulcer. 
If  the  ulcer  have  already  perforated  and  the  eye  be  worth 
saving,  iridectomy  should  lx*  done,  either  by  drawing  the 
prolapsed  iris  freely  through  the  perforation  and  cutting  it 
off,  or  by  making  an  incision  in  a sound  part  of  the  cornea. 
I believe  that  careful  scraiiing  and  burning  will  do  much 
to  reduce  the  severity  of  infective  corneal  ulcers. 

Some  of  these  ulcers  are  accompanied  by  a good  deal  of 
muco-purulent  conjunctivitis,  for  wdiich  a ten-grain  solu- 
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tioii  of  iiitraU!  of  silver,  jxaiuted  iusule  the  lower  lid  with  a 
hrush  al)out  once  a day,  may  ^jeiierally  Ik*  ustnl ; its  effect 
must  Ik*  watehe<l,  and  its  employment  disi*<,»utinia*d  if  it 
increase  irritability. 

Use  of  atnjpine  and  t*serine  in  severe  ulcers  of  the  cor- 
nea.— Formerly  either  atropine,  or  lK*llatlonna  lotion,  was 
us«*<l  for  nearly  every  case  of  severe  wmeal  ulcer.  Atropine 
often  relieves  j>ain,  prevents  or  lessens  iritis,  and  pn>l<ably 
h‘ss4‘ns  en^for^ement  of  the  vessels  of  the  iris  and  ciliary 
rvjfion  ; it  may  generally  Ik*  us«*d,  sjuirinjcly,  as  an  auxiliary 
in  suppurating  and  si*q)i^iuous  ('asi‘s,  but  it  tends  to  in- 
cn‘ase  any  existing  conjunctival  iuHammation.  l>urin^ 
the  last  few  vears  es«*riiu*  has  i*mne  into  urn*  for  certain 
cases  which  would  fonnerly  have  1ki*ii  tn*aUHl  chi**tly  by 
atropine.  The  dtvp,  funnel-sha|KKl,  suppurating  uh*er 
which  sometiint*s  deveh)ps  fn»m  a marf^inal  pustule  is  the 
uu>st  suitable  for  tn.*atineut  by  e»*riue,  whether  compli- 
caU*d  with  hyjK)j»yon  not.  Although  in  a l>a«l  cast*  of 
this  sort,  h«d  fomentations  and  the  compn*ss  an*  mvessary, 
I liave  stK*n  a certain  numlH*r  of  h*ss  s»*vere  om*s  n*eover 
umler  eserine  ahm**,  ust*tl  alnuit  six  times  a day  (F. 
Est*rine  pndsibly  acts  partly  by  eiilaiyin^  the  surface  of 
the  iris  and  dilating  the  ciliary  arteri«*s,  thus  favoiiriui'  ab- 
sor]>tion  and  incn*asin^  the  nutrition  «»f  the  c<»ruea.  For 
this  n^asou  in  kenitomalaeia,  when*  the  cornm  suffers  fmm 
iusullieient  nourishment,  it  should  1h*  ust*tl  without  delav. 
The  o]»acity  sometimes  clears  up  in  a n*markable  way 
under  its  ust* ; }s»ssibly,  also,  it  acts  hK*alIy  on  the  ulce- 
raUsl  surfatv.  There  is  no  clinical  j>nH»f  that  eserine 
lowers  tension  unless  the  tension  has  ls*en  pn*viouslv  i«j- 
cn*astHl,  us  it  st*ldom  is  in  corneal  ulcers.  Ewrine  caus»*s 
conp*stion  of  the  det*j>  vessi*ls  of  the  ciliary  n.*^ion,  and 
after  a time  incn*as4*s  the  photophobia  and  irritability  of 
the  eye;  these*  syujptoms  usually  coincide  with  disa|tjK*ar- 
auce  of  the  corneal  iutiltratiou  and  the  commencement  of 
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vascularisation  of  the  ulcer,  and  when  this  stage  is  reached 
the  eseriue  should  be  discontinued. 

The  alternate  use  of  heat  and  cold  for  short  ]»eriods  is 
reconnnended  in  some  obstinate  cases  of  corneal  ulceration, 
the  object  being  to  improve  nutrition  l>y  causing  fretpient 
changes  in  the  rpiantity  and  rate  of  the  blood-supply. 


B Diffuse  Keratitis 

Syphilitic,  interstitial  or  parenchymatous  keratitis 

In  this  disease  the  cornea  in  its  whole  thickness  under- 
goes a chronic  inflammation,  which  shows  no  tendency 
either  to  the  formation  of  ])us  or  to  idceration.  After 
several  months  the  inflammatory  products  are  either 
wholly  or  in  great  part  absorbed,  and  the  transparency  of 
the  cornea  restored  in  proportion. 

The  changes  in  the  cornea  are  usually  ])r«;ceded  for  a 
few  days  by  some  ciliary  congestion  and  watering.  Then 
a faint  cloudiness  is  seen  in  one  or  more  large  patches, 
and  the  surface,  if  carefully  looked  at,  is  found  to  be 
“ steamy.”  These  nebulous  areas  may  lie  in  any  part  of 
the  cornea.  In  from  two  to  about  four  weeks  the  whole 
cornea  has  usually  passed  into  a condition  of  white  hazi- 
ness with  steamy  surface,  of  which  the  term  “ ground 

glass  ” gives  the  best  idea. 
Even  now,  however,  careful 
inspection,  esjtecially  by  focal 
light,  will  show  that  the 
opacity  is  by  no  means  uni- 
form, that  it  shows  many 
whiter  spots,  or  large  denser 
clouds,  scattered  about  in  the 
general  mist ; in  very  severe 
cases  the  whole  cornea  is  quite  o}>aque  and  the  iris  hidden  ; 
but  as  a rule  the  iris  and  })Upil  can  be  seen,  though  very 


FiO.  49.— Interstitial 
keratitis. 
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iin|H*rfectly  49).  lu  many  cases  iritis  <Krurs  ami 

|s)stcrior  syimchiee  an*  fonm*d  ; cvclitis  with  <h*]H»sit  in 
the  l«yk  of  the  cornea  is  a very  frequent  aceoin|»animent 
of  the  corneal  aff«*<*tion;  in  a lar^f<*  j>rojM>rtion  of  cjis«*s  of 
inh'rstitial  keratitis  then^  is  evidence  of  early  jtarticijMition 
of  the  uveal  layer  in  the  inflammatory  j»nHt*ss.  BhsKl- 
vesst'ls  derived  fn>m  l»ranehes  of  the  ciliary  veswls  (Fij;. 
25)  are  often  fonm**l  in  the  lay«*rs  of  the  ci>riu*a  (Fi^'.  50^ ; 


Fio.  50. — rhickeiiing  of  romem  •nd  fonnstion  of  vessels  in 
its  layers  in  syphilitic  keratitis.  SubooDjiinctival  tissue 
thickened.  x about  10  diameters.  Compare  with 
Fig.  42. 

they  an*  small  hut  set  thickly,  and  in  {sitehes ; as  thev  an* 
covenHl  hy  a tvrtain  thickness  of  hazy  cornea,  their  hrit^ht 
scarlet  is  t4»n*sl  down  to  a dull  n*<ldish-}(ink  cohmr 
(“salmon  {»atch  ” of  Hut«hinson).  The  se^Mirate  vess**ls 
an*  visible  only  if  maifnilitsl  (p.  51),  when  we  s<*«'  that  the 
trunks.  ]>assin^  in  fnun  the  ls)rder.  divide  at  acute  an>^U*s 
into  very  numerous  twi^fs.  lyinj;  elom*  to  t*^*!!  other,  and 
taking?  a nearly  straijfht  »*t>urse  towards  the  eentn*  (Fij;. 
51).  Th**se  salmon  {witches  when  small  an*  often  cn*s»entic. 
hut  if  larjft*  tend  to  assume  a st*ct<»r  sha}>e,  — In  another 
ty|M*  the  vasc’ularity  lK*vrins  as  a narrow  frinj^e  of  hsqssl 
vi*s8**ls  which  are  continuous  with  the  lis>|)-ph*xus  of  the 
conical  margin  (Fi^.  52.  com/wire  Fi^.  25.  /).  and  jfnulually 
extend  from  alsive  and  la*low  towards  the  eentn*.  The 
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vessels  in  these  eases  are  somewhat  more  superficial,  and 
the  corneal  tissue  in  which  they  lie  is  alw'ays  swollen  hv 


infiltration.  This  type,  which  fonns  a variety  of  “ viarginnl 
keratiiiH"  (compare  p.  105),  usually  occurs  in  .syphilitic 
subjects,  hut  f Isdieve  that  some  of  the  patients  are  at  the 
same  tinn*  strumous.  A similar  condition,  sometijnes 
leading  to  secondary  <;flaucoma,  occurs  now^  and  then  in 
elderly  |jeople. — In  extreme  cases  of  either  type  of  vascular 
keratitis  the  vessels  cover  the  whole  cornea,  except  a small 
central  island. 

The  degree  of  congestion  and  the  subjective  symjdoms 
in  syphilitic  keratitis  vary  very  much  ; as  a general  riile 
there  is  hut  moderate  photophobia  and  })ain,  hut  when  the 
ciliary  congestion  is  great  these  symptoms  are  sometimes 
very  severe  and  protracted. 

The  attack  can  he  shortened  and  its  severity  lessened  by 
treatment ; hut  the  disease  is  always  slow,  and  from  six  to 
twelve  months  may  he  taken  as  a fair  average  for  its 
duration  from  beginning  to  end.  Very  had  cases  with 
excessively  dense  oj»acity  sometimes  continue  to  improve 
for  several  years,  and  may  recover  an  unexpected  degree  of 
sight.  Perfect  recovery  of  trans])arency  is  less  common, 
even  in  moderate  cases,  than  is  sometimes  supposed,  but 


Fig.  51. — Vessels  in 
interstitial  keratitis. 


Fig.  52.  — Marginal  vascular 
keratitis. 
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the  slight  ilejfret‘  of  haziness  which  so  often  remains  d«>e8 
not  mucli  affect  the  si^ht.  The  e|»itheliuin  usually  Is*- 
comes  sin<M)th  Indore  the  corn**si  Uroines  transj>arvnt  ; Imf 
in  8«-vcre  <-ases  irrcj^’ularities  »>f  surfai-e  may  remain  and 
render  the  <lia^nosis  difficult.  Very  minute  vesstds  (as  in 
F’ij'.  .')!)  84^*^  hy  dire«d  o{)hthalmosiH>]iic  examination 
with  a hij^h  I-  lens  (j>.  51).  nearly  straight,  and  branching 
at  iwute  angles  with  short  abrupt  rei-tangular  Isuids  here 
ami  th»*re,  are  «»ften  left,  and  when  found  an*  g<Msl  evi- 
dent of  prerious  interstitial  keratitis 

Syphilitic  keratitis  is  almost  always  symmetrical,  though 
an  interval  of  a few  wtvks  commonly  sejiarates  its  ons«-t  in 
th»'  two  eyes  ; rarely  the  interval  is  several  months,  a year, 
or  even  uu)re.  It  generally  (Hvurs  l«etweeu  al>out  the  ages 
of  6 and  15;  sometimes  as  »'urly  as  or  d years  ; in  ran* 

instaiict^  it  mav  set  in  after  44* ; mauv  »»f  the  verv  late 
• • » 

cases  an*  s«*vcre  and  complicat4*d.  If  it  ocrur  verv  «*arlv 
the  attm‘k  is  gi*nerally  mihl.  K^'lapM's  of  gn*aU*r  or  less 
s«*v«*rity  an*  common.  Ni»t  only  di»*s  iritis  «R*cur  with 
tolerable  fn*piency,  but  we  oc«nsionally  imvt  with  d«s*p- 
S4*ab*<l  inflammation  in  the  ciliary  n*gion,  giving  ris<*  either 
to  stH*oudary  glaucoma,  or  to  8ln*tching  and  elongation  of 
tlu*  gloln*  in  the  ciliary  zone,  or  to  Hoft«*niug  and  shrinking 
of  tin*  (*yel>all.*  Dots  of  o{ta<'ity  may  sometimes  Is*  s«*4*n 
on  the  lim'k  of  the  cormii  at  its  lower  jiart,  ls*fon*  the 
cornea  its«*lf  is  much  alten*.l  (p.  1*21)  : sometimes,  t<Hi,  the 
int«*rstitial  exudation  is  much  mon*  d«*nik*  at  the  lower 
|«xrt  of  tin*  corm*a  than  els4*wlu*n*.  Syphilitic  keratitis  in 
strumous  children  oft«*n  shows  mon*  irritability,  photo- 
phobia.  and  conjunctival  congt*st ion,  than  in  otlu-rs;  but 

• W lifii  llie  iniruea  lias  H(>ar«‘«l,  oplithMlmiMropic  of  pant 

rhoroiililU  (t’li»ii.  XII)  are  often  fouml  ut  tin*  Imnlna.  The  rlioroiditit 
ofU'ii  daU*s  much  further  back  than  the  kenititia,  but  there  ia  little 
doubt  that  it  mny  rela|i44‘,  or  occur  aa  an  acco in piiiii incut  of  the 
corneal  diaensc.  (('hap.  XX II I.) 
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it  is  very  seldom  that  ulceration  occurs,  and  although  in 
tlie  worst  oases  the  cornea  becomes  softened  and  yellowish, 
and  for  ca  time  seems  likely  to  giye  way,  actual  perforation 
is  one  of  the  rarest  eyents.  Pannus  from  granular  disease 
may  coexist  with  syphilitic  keratitis. 

Treatment. — A long  but  mild  course  of  mercury  is 
certainly  of  use.  It  is  customary  to  giye  iodide  of 
potassium  also,  and  it  probably  has  some  influence.  If 
the  ])atients  be  yery  anaemic,  and  they  often  are  so,  iron, 
or  the  syru})  of  its  iodide,  is  more  adyisable  than  iodide  of 
potassium,  as  an  adjunct  to  the  mercury.  Locally  it  is 
well  to  use  atropine  by  routine  until  the  disease  has 
reached  its  height,  on  the  ground  that  iritis  may  be 
present.  Setons  in  my  experience  are  seldom  of  use ; but 
in  cases  attended  by  seyere  and  prolonged  photophobia 
and  ciliary  congestion  iridectomy  is  occasionally  followed 
by  rapid  improyement ; this  operation,  howeyer,  is  seldom 
needed  or  justifiable  unless  there  be  decided  glaucomatous 
symptoms.  When  all  inflammatory  symptoms  haye  sub- 
sided, the  local  use  of  yellow  ointment  or  calomel  (F.  24 
and  25),  ai)j)ears  to  aid  the  absorption  of  the  residual 
opacity. 

The  form  of  keratitis  aboye  described  is  caused  by  w- 
horited  syphilis.  In  rare  cases  it  has  Ix^en  seen  as  the 
result  of  secondary  acquired  syphilis.  Other  cases  of 
diffuse  keratitis  occur  in  which  syphilis  has  no  share,  but 
they  are  seldom  symmetrical,  nor  do  they  occur  early  in 
life.  That  diffuse  chronic  keratitis,  affecting  both  eyes  of 
children  and  adolescents,  is,  when  well  characterised,  almost 
inyariably  the  result  of  hereditary  syphilis,  is  proyed  by 
abundant  eyidence.  A large  proportion  of  its  subjects 
show  some  of  the  other  signs  of  hereditary  syphilis  in  the 
teeth,  skin,  ears  (deafness),  physiognomy,  mouth,  or  bones. 
When  the  patients  themselyes  show  no  such  signs,  a history 
of  infantile  syphilis  in  the  patient  or  in  some  brothers  and 
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sisters,  or  of  acquiretl  syphilis  iu  one  or  other  parent,  may 
often  1h*  ohtaintHl.*  That  this  keratitis  stamls  in  no  causal 
relati«m  to  struma  is  clear,  lM*caus«*  the  onlinurv  si^ns  of 
struma  are  not  found  ofteiier  in  its  victims  than  in  other 
children,  Isvauw  pt'rsons  who  ar*>  decidetlly  strumous  do 
not  suffer  from  this  keratitis  nion*  often  than  others,  and 
iMS'aus**  th»*  forms  of  eye  diseas<‘  which  an*  universally 
n*tojfnis«Hl  as  “ strumous  ” (ophthalmia  tarsi,  phlyctenular 
dis«<HH*‘.  and  relaj>sin)f  ulcers  <»f  com**a)  very  st*ldom  atrom- 
jxany  this  diffuse  keratitis.  (Illustrations  of  the  Dvth  in 
inheriNsl  syphilis  are  jfiven  in  Fij;.  161.  Chap.  XXIII.) 


Other  affertione  of  the  Cornea 

Tile  cornea  is  mon*  or  less  involvwl  in  s»*veral  dis«*as«*8  in 
which  the  primary,  or  the  princijtal,  s«*at  of  mischief  lies  in 
another  j»art  of  the  eye.  It  is  imp<»rtant  for  pur{>o8«*s  of 
diii^nosis  to  comj)an‘  tlu*s»‘  neroutlary  or  compltcntituj  affer- 
tinne  with  the  primary  dis4*as«*s  of  the  com**a  aln*ai«lv 
<h*scril»**<l. 

In  iritis  the  lower  Imlf  of  the  com«*a  ofh*n  Ux\>mes 
8t«*amy,  and  moit*  or  l»*ss  liazy.  In  some  (■aw's  a numl»i‘r 
of  small,  st*pamte,  o|>a4|Ue  dots  an*  »H*n  on  the  post«*rior 
eUi.stic  lamina  (D**st‘emet’s  memhnuie),  oft«*n  so  minut<>  as 
to  n**«*«l  inaKUiifyinj;  (pp  and  .^1).  Thes^-  dots  an- 
sharply  defim*<l,  tin-  lar^*  •mes  h)okin>;  verv  lik**  minut<- 
dn>ps  of  cold  >fnivy-fat,  the  smallest  like  jfrains  of  >fn-v 
siunl ; in  cas<*8  of  lon>f  standing  they  mav  U-  eitht-r  ven 
whiti-  or  hij;hly  pi^nenhnl.  They  an-  >fi*nerally  arran^-d 
in  a triangle,  with  its  aja-x  towanls  the  centn-  and  its  lios*- 

• I Imve  found  other  evidence  of  inlieritwl  ■yphilit  in  .''>4 

jM-r  ivnt.  of  my  casus  of  iuterstitinl  kemtitis,  and  evidence  fn>in  the 
family  history  in  14  per  cent,  more  -total  fiH  js-r  cent. ; and  in  moat 
of  the  remaining  32  j>er  cent,  there  have  l>een  atrontr  reasons  to 
suspect  it. 
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it  is  very  seldom  that  ulceration  occurs,  and  altliouf^h  in 
tlie  worst  cases  the  cornea  becomes  softened  and  yellowish, 
and  for  a time  seems  likely  to  ^^ive  way,  actual  }K*rforation 
is  one  of  the  rarest  events.  Pannus  from  f^ranular  disease 
may  coexist  with  syphilitic  keratitis. 

Treatment.— A lonf^  but  mild  course  of  mercury  is 
certainly  of  use.  It  is  customary  to  j^ive  iodide  of 
potassium  also,  and  it  probably  has  some  influence.  If 
the  ])atients  l)e  very  anajinic,  and  they  often  are  so,  iron, 
or  the  syrup  of  its  iodide,  is  more  advisable  than  iodide  of 
pota.ssium,  as  an  adjunct  to  the  mercury.  Locally  it  is 
well  to  use  atropine  by  routine  until  the  disease  has 
reached  its  heifrht,  on  the  f^rouud  that  iritis  may  be 
j)resent,  Setons  in  my  experience  are  seldom  of  use ; Init 
in  cases  attended  by  severe  and  prolonged  photophobia 
and  ciliary  congestion  iridectomy  is  occasionally  followed 
by  rajiid  improvement ; this  operation,  however,  is  seldom 
needed  or  justifiable  unless  there  be  decided  glaucomatous 
symptoms.  When  all  inflammatory  symptoms  have  sub- 
sided, the  local  use  of  yellow  ointment  or  calomel  (F.  24 
and  25),  appears  to  aid  the  absorjdion  of  the  residual 
o])acity. 

The  form  of  keratitis  above  descrilx^d  is  caused  by  ?w- 
herited  syphilis.  In  rare  cases  it  has  been  seen  as  the 
r(*sult  of  secondary’  acquired  syphilis.  Other  cases  of 
diffuse  keratitis  occur  in  which  syphilis  has  no  share,  but 
they  are  seldom  symmetrical,  nor  do  they  occur  early  in 
life.  That  diffuse  chronic  keratitis,  affecting  both  eyes  of 
children  and  adolescents,  is,  when  well  characterised,  almost 
invariably  the  result  of  hereditary  syphilis,  is  proved  by 
abundant  evidence.  A large  proportion  of  its  subjects 
show  some  of  the  other  signs  of  hereditary  syphilis  in  the 
teeth,  skin,  ears  (deafness),  physiognomy,  mouth,  or  bones. 
When  the  patients  themselves  show  no  such  signs,  a history 
of  infantile  syphilis  in  the  patient  or  in  some  brothers  and 
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sisters,  or  of  acquinnl  syphilis  in  one  or  other  parent,  may 
often  ohtuintsl.*  Tha,t  this  keratitis  stands  in  no  causal 
relation  to  stnima  is  cl«*sir,  Israus**  the  ortiinary  si^ns  of 
struma  an*  not  found  ofU'ner  in  its  victims  than  in  other 
children.  I»ecau8t*  f»*rsons  who  an*  decidinlly  strumous  do 
not  suffer  from  this  keratitis  m<»n*  often  than  others,  and 
lM*<‘aus«*  the  fonns  of  eye  dis«*as**  which  an*  universally 
n*«“o^ised  as  “strumous”  (ophthalmia  tarsi,  phlyctenular 
dis«*H8«*,  and  relapsiiifif  tdtvrs  <»f  corm*a)  very  st*ldom  a<*com- 
|*any  this  diffus«*  keratitis.  (Illustrations  of  the  t«vfh  in 
inheriteil  syjthilis  are  ffiveii  in  Fi^  lt51.  Chap.  XXIII.) 


Oiht-r  affectum*  of  the  Cornea 

The  cornea  is  mon*  or  loss  invtdvt*<l  in  «*veral  dis«*a8«*8  in 
which  the  primary,  or  the  princi|>al,  s»*at  of  misc-hief  li»*s  in 
another  jsirt  of  tlu*  eye.  It  is  important  for  pur]s>8«*8  of 
•luq'iiosis  to  comjMin*  thes»*  teromlary  or  coin  pi  tea  ting  affec- 
tion* with  the  primary  diseas«*s  of  the  Crimea  aln*a<lv 
descrils*<I. 

In  iritis  the  lower  half  of  the  t*om»*a  oft«*n  U*<*omes 
st«*amy,  and  mon*  or  less  hazy.  In  some  <-as«*s  a nuiniNT 
of  small,  S4*j»arate,  o|mu|U«*  dots  an*  s**«*n  on  the  |M>st4*rior 
elastic  lamina  (r>«*sc«*met’s  memltnine),  oft«*n  so  minut**  as 
to  m*t*4l  maKUiifyinff  (pp  40  and  51).  Them*  dots  an* 
sharply  defimnl,  the  lai^**  oiu*s  hs)kinf;  verk-  lik**  minute 
drops  of  c<dd  ^rravy-fat,  the  small»*st  like  ffrains  of  >rn-v 

sand ; in  cas«*s  of  loni;  standinif  thev  mav  U*  either  v»*r\- 

‘ • • 

whit«*  or  hi^jhly  pi^nent**4l.  They  an*  jft*nerally  arran^*«l 
in  a trian^fh*.  with  its  ajK*x  t<iwards  tlu*  centn*  and  its  lias«* 

• I have  found  other  |s*r«onaI  evidence  of  inheriteil  syphili*  in  54 
|M*r  c«*nt.  of  luy  case*  of  interstitial  kcrotitis,  niid  evidence  from  the 
family  history  in  14  per  cent,  more — ^total  f»H  per  cent. ; and  in  moat 
of  the  remaining:  32  per  cent,  there  have  l>een  stronp  reasons  to 
suspect  it. 
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at  tlio  lower  iiiarf^in  the*  cornea,  the  smallest  dots  l)ein<^ 
near  the  centre  (Pi<^.  •'id)  ; hut  in  some  cases  (sympathetic 

ophthalmitis  especially)  the  dots 
are  8(*attered  over  the  whole 
cornea.  They  are  of  course  dif- 
ficult to  detect  in  jtrojiortion  as 
the  corneal  tissue  itself  is  hazy. 

The  term  kemfifis  jiuuclula  is 
used  to  express  this  accumula- 
tion of  dots  on  the  hack  of  the 
cornea ; and  by  some  authors  is 
allowed  to  include  alst)  allied 
cases  in  which  small  spots  with  hazy  outlines  are  seen  in 
the  cornea  j)roper.  Keratitis  punctata  is,  almost  without 
excej)tion,  secondary  t-o  some  demonstrcable  disease  of  the 
cornea,  iris,  or  choroid  and  vitreoiis.  But  a few  cast's  are 
seen,  chietly  in  youn^  adults,  where  the  corneal  dots  form 
the  ]>rinci]>al,  if  not  the  sole,  visible  chaiif^e  ; the  number 
of  such  cases  diminishes,  however,  in  proportion  to  the 
care  with  which  other  lesions  are  sought  (p.  148).  Snellen 
has  found  microscopically  that  these  dots  on  Descemet’s 
membrane  consist  of  colonies  of  l)acteria.* 

It  is  now  and  then  difficult  to  say,  in  a mixed  case, 
whether  the  iritis  or  keratitis  have  been  the  initial  change  ; 
hut  when  this  doubt  arises  the  cornea  has  generally  Ikh'u 
the  stalling  point;  and  with  care  we  are  seldom  at  a loss 
to  decide  whether  the  case  be  one  of  syphilitic  keratitis 
with  iritis,  of  sclerotitis  with  corneal  mischief  and  iritis,  or 
of  jirimary  iritis  with  secondary  liaze  of  cornea.  (See 
Chaj)s.  Vin  and  IX.) 

Slight  loss  of  transparency  of  the  cornea  occurs  in  most 
cases  of  ginucoma.  The  (*arliest  change  is  a fine,  uniform 
steaminess  of  the  epithelium.  In  very  severe,  acute  cases, 
the. cornea  becomes  hazy  throughout,  though  not  in  a high 


l*'lO.  53. — Kcriititis  puiic- 
tatn.  (From  a aketcli  by 
Dr.  Ilerriiiffham.) 


• ‘ Opbtli.  Hov.,’  1804,  )).  259. 
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Th(*  same  haz<>  occurs  in  chronic  cast's  of  lon^ 
standing  with  jiToat  incrcast*  of  tension,  hut  tlu'  cpitlu'lial 
“ Ht«*aminc8s  ” often  then  j^ves  place  to  a coarser  “ pitting;.” 
with  little  (lepr»*8si<»ns  and  elevations  (vt'sicles),  esj^triallv 
on  the  jMirt  which  is  uncoveretl  hv  the  lids. 

Conical  cornea. — In  this  coinlition  the  central  |«irt  of 
the  cornea  very  slowly  lmlp*s  f«>rwar<l,  fonnin>;  a hluntly 
conical  curve.  The  fcsal  len^^th  of  the  aflfeete<I  |»art  of  the 
cornea  is  thereby  8h<)rtem*«l.  an<l  the  eye  U'ctunes  myopic. 
The  curvature,  however,  is  not  uniform,  ami  hemv  irregular 
listi^iatism  complicates  the  myopia  (Chap.  XX). 

The  disease,  which  is  rar*‘,  «K*curs  chieHy  in  ytniUK' 
adults,  especially  women,  and  is  often  as8<H-iat4*<l  with 
chronic  dvs^tepsia ; its  ons«-t  is  sometimes  dahfl  from  a 
sever**,  exhausting  illn«*ss;  it  ap^s-ars  to  lie  due  t*i  defwtive 
nutrition  of  that  jmrt  of  th**  com#a  which  is  furth**st  from 
the  l)hsKl-ves8**ls.  In  mlvanml  cases  tlie  protrusion  of  th** 
forma  is  very  evid**nt,  wh**th**r  vk*w**«]  from  th«*  front  or 
fnuu  the  si*l**,  hut  slight  d»*>fr**<a  ar**  has  easily  dis- 
tiiif^uish***!  from  onlinary  myopic  asti^iiatism.  In  hij^h 
d**>fr**ta  the  a|s*x  *»f  the  c*im*,  which  is  situat***]  nith**r 
Is'low  tlu*  c<*ntr**  of  th**  ctirnea,  oft«*n  l>**«**>m**s  m'hulous. 
The  iliseas**  may  pr**^i*ss  to  a hijjh  d**)fn***,  or  stop  U*fon* 
^n*at  dama^**  has  Uvn  don**.  Comave  j;lass*a  alom*  an*  «»f 
little  us**;  hut  they  an*  8om<*tim*a  us**ful  in  comhinathm 
with  a 8cn***n  p**rfonif**<l  hy  a narrow  slit  «»r  small  e**ntr.il 
hole,  which  allows  the  li^fht  to  |iass  onlv  thnui^h  th«* 
c**ntn>,  iir  throujfh  some  on**  meridian,  of  th**  corm*H.  In 
ml  vance*!  cas*‘s  an  ojM*nition  must  In*  jnTform***!  which,  hy 
siihstitutin^  a contracting  ci*atrix  for  th**  corm*al  tissm*  at 
or  mar  th«*  ajn*x  *if  the  com*,  shall  l**a*l  t*i  a <liminiition  of 
the  curvatun*  (Chap.  XXII). 

In  lull  nine  (Hyfirophihnlmnn)  the  cormal  chanj;**s 

an*  <ift**u  very  conspiciunis,  although  not  ess**ntial.  In 
this  ran*  and  very  |H*cuIiar  malady  th**n*  is  a >;**m  ral  and 
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slowly  progressive  enlargement,  of  cornea,  anterior  part  of 
sclerotic,  and  iris,  t<igether  with  extreme  deepening  of  the 
anterior  chamber  and  slight  increase  of  tension.  The 
cornea  often  Ixjcomes  hazy  or  semi-opaqne.  The  disease, 
which  may  pindiaps  he  looked  upon  as  a congenital  or 
infantile  form  of  glaucoma,  is  either  present  at  birth  or 
comes  on  in  early  infancy,  and  usually  causes  blindness. 
Ojerative  treatment  generally  fails,  but  eserine  is  said  to 
be  useful.  (See  Glaucoma.) 

A rare  but  pecidiar  form  of  corneal  disease,  generally 
seen  in  elderly  persons,  is  the  transverse  calcareous  film, 
forming  an  oval  patch  of  light  grey  opacity,  which  runs 
almost  horizontally  across  the  cornea.  It  lies  Ixmeath  the 
epithelium,  and  consists  of  minute  crystalline  granules, 
chiefly  calcareous. 

ArcMs  senilis  is  (;aused  by  fatty  deg(meration  of  the 
corneal  tissue'  just  within  its 
margin  (Fig.  54).  It  first 
appears  beneath  the  upper  lid, 
next  beneath  the  lower,  thus 
forming  two  narrow  white  or 
yellowish  crescents,  the  horns 
of  which  finally  meet  at  the 
sides  of  the  cornea;  it  always 
begins,  and  remains  most  in- 
tense, on  a line  slightly  within  the  sclero-conieal  junction, 
and  the  degeneration  is  most  marked  in  the  superficial 
layers  of  the  cornea,  lieneath  the  anterior  elastic  lamina ; 
in  other  words,  the  change  is  greatest  at  the  part  most 
influenced  bv  the  marginal  blood-vessels.  Arcus,  though 
seldom  seen  except  in  senile  persons,  is  not  found  to 
interfere  with  the  union  of  a wound  carried  through  it, 
though  the  tissue  of  the  arcus  is  often  very  tough  and 
hard. 

Lt'ss  regular  fonns  of  arcus  are  seen  as  the  result  of 


Fio.  54.— Arcus  senilis.  (From 
a sketch  by  Dr.  Herringham.) 
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pHtloiiffwl  or  relapsing  inflaininalious  near  the  comeal 
lK)nler,  whether  ulcerative  or  not.  It  is  ^‘nerallv  t*asy  to 
distin^fuish  such  an  arcus,  l>ecause  the  o|>acity  is  densi'r 
and  more  {>atchy,  and  its  outlines  less  regular  than  in  the 
primary  fomi ; when  arcus  is  seen  unusually  early  in  life 
it  is  j^enerally  of  this  inflammatory  kind,  for  simple  arcus 
is  rare  l)elow  forty. 

Congenital  ojtacity  of  the  cornea  sometimes  (K*curs  in 
mon*  than  one  ^feneration  or  in  luon*  tlian  one  meinln'r  of 
a family;  one  fonn  of  con|fenital  oj>a<ity  closely  resemhles 
the  arcus  senilis  in  fonn  and  situation. 

OjMwity  of  a very  characteristic  kind  is  likely  to  follow 
the  use  of  a lotion  containin^f  lead  when  the  surfwe  of  the 
cora»*a  is  al)rad«Hl.  An  ins*»lul»le,  densely  ojHujue,  very 
white  film  of  h*ad  salts  is  prei’ipitate«l  on,  and  a^lhen-s  very 
finnlv  to,  the  uIc^tuUhI  surfac*- ; the  s|s>t  is  shar])ly  define<l. 
and  l(s)ks  like  white  {Niint.  If  pnvipitat**d  on  a d«vj)  and 
much  inflameil  ulcer,  the  layer  of  tissue  to  which  the  film 
ailheres  is  often  thn»wn  off.  hut  when  then*  is  only  a 
8U|M*rficial  abrasion  or  ulivr,  the  h*a<l  adhert‘s  very  finnlv, 
and  can  only  l»e  scraptnl  off  im|a*rfectly.  But  even  in  the 
latter  cast's  the  film  is  proliahly  after  a time  thrown  off  or 
worn  off,  if  we  may  judm‘  hy  the  fact  that  nearly  all  the 
liuil  oj»acitii‘s  which  wine  under  m»thv  are  i*om|>aratively 
new.  The  pnwtical  lesson  is  never  tti  use  a lea<l  lotion  for 
the  eye  when  then*  is  any  suspicion  that  the  ctmieal 
surfatv  is  broken. 

The  prtdon^fetl  use  of  nilraie  of  eilrer,  whether  in  a weak 
or  strong  form,  is  sometinu's  followinl  by  a dull,  bn>wnish- 
Ifreen,  |»ernianent  discoloration  of  the  conjunctiva,  and  even 
the  cornea  may  liecome  slijfhtly  stained. 
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fluid  coai^ulatos  into  a slightly  turliid  gelatinous  mass, 
which  almost  fills  the  chamber  (“spongy  exudation”). 
The  aqueous  sometimes  becomes  yellow  without  losing 
transparency. 


Fig.  55.  — Vessels  of  luiiiiim  iris  artiliciiilly  injected  ; capillaries 
most  luiuiei'ous  at  ]>iipillary  border,  and  next  at  ciliary 
border. 

The  tension  of  the  eyeball,  usually  unaltered  in  iicute 
iritis,  may  be  a little  increased  ; rarely  it  is  considerably 
diminished,  and  in  such  cases  there  are  generally  other 
peculiarities. 

The  condition  of  the  pupil  alone  is  diagnostic  in  all 
except  very  mild  or  incipient  cases  of  iritis.  It  is  sluggish 
or  motionless,  and  not  quite  round ; it  is  also  rather 
smaller  than  its  fellow  (supposing  the  iritis  to  be  one- 
sided), because  the  surface  of  the  iris  is  increased  (and  the 
pupil,  therefore,  encroached  on)  whenever  its  vessels  are 
distended  (p.  28).  Atropine  causes  it  to  dilate  between 
the  synechiee ; the  synechise,  lieing  fixed,  apjiear  as  angular 
projections  when  the  iris  on  each  side  of  them  has  retracted. 
If  there  be  only  one  adhesion  it  will  merely  notch  the  pupil 
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at  one  spot ; if  the  adhesions  In?  numerous  the  pupil  will 
l)e  crenate^l  or  irrepfular  ( Fif<.  56).  If  the  whole  pujullarv 
rinff,  or  still  more  if  the  entire  jjosterior  surface  of  the 
iris  Ije  axlherent,  scarcely  any  dilatation  will  Ije  efft>cte<l ; 
the  former  condition  is  called  annular  or  circular  synec'hia, 
and  its  result  is  “exclusion"  of  the  pupil;  the  latter  is 
known  as  total  posterior  synechia.  If  the  synechiae  Ik*  new 


Fio.  66.— Iritic  adhesioiu  (poaterior  FiO.  67.— Spots  of  piffinent 


and  the  lymph  soft  the  rejioaUtl  use  of  atropine  will  break 
them  down,  and  the  pupil  will  l>ecome  round  ; but  even 
then  some  of  the  uveal  pi^jment,  which  is  easily  se)>arable 
from  the  jK>sterior  surfait*  of  the  iris,  ofb-n  remains  U‘hind, 
j'liMil  to  the  lens-ca|>sule  by  a little  lymph  (Fi>f.  57).  The 
presence  of  one  or  more  such  sjiots  of  brown  pigment  on 
the  capsule  is  always  conclusive  proof  of  j»rt‘s«‘nt  or  of 
juist  iritis.  The  pu{>illary  area  itself  in  wveri'  iritis  is 
often  filltsl  by  jfn*yish  or  yellowish  lymph,  which  spreads 
over  it  from  the  iris;  if  such  exudation  l»erome  oixanise<l, 
a denst*  white  membrane  or  a delicate  film  (often,  however, 
prest'ntin^  one  or  more  little  clear  hoU*s)  is  fonne<l  over 
the  pupil  {“occlusion”  of  the  pupil).  The  iris  may  U* 
infianu'd  without  any  lymph  l)einj;  effused  from  its  hinder 
surface,  and  then  the  pupil,  though  sluggish,  acting  im- 
{s.*rfectly  to  atnipine,  and  never  dilating  widely,  will 
pn*seiit  no  [)08terior  synechiffi  nor  any  adhesion  of  pigment 
sjiots  to  the  lens,  but  it  will  always  be  discoloured  (serous 


aynechis)  caiuin,;  irroguliirity  of 
pupil.  (Wecker  mid  Jaeger.) 


and  lymph  at  seat  of 
former  iritic  adheaions. 
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iritis)  ; iritis  of  this  kind  often  occurs  with  ulceration  of 
tlie  cornea,  and  as  a complication  of  deeper  inflammations 
(p.  143). 

Pain  referred  to  the  eyeball  and  to  the  parts  supplied 
by  the  first,  and  sometimes  by  the  second  division  of  the 
fifth  nerve,  is  common  with  iritis,  especially  in  the  early 
])eriod.  It  is,  however,  a very  variable  symptom,  and  pfives 
no  clue  to  the  amount  of  structural  change,  lieing  some- 
times quite  insignificant  when  much  lymph  is  thrown  out. 
The  i)ain  is  seldom  constant,  but  comes  on  at  intervals,  is 
often  worst  at  night,  and  is  descrilK'd  as  shooting,  throli- 
bing,  or  aching.  It  is  commonly  referred  to  the  temple  or 
forehead,  as  well  as  to  the  eyeball ; sometimes  also  to  the 
side  of  the  nose  and  to  the  upper  teeth.  Photophobia  and 
watering  are  generally  proportionate  to  the  pain. 

The  duration  of  acute  iritis  varies  from  a few  days  when 
mild,  to  many  weeks  when  severe.  The  defect  of  sight  is 
proportionate  to  the  haziness  of  the  cornea,  aqueous,  and 
jmpillary  space,  but  in  some  cases  is  increased  by  changes 
in  the  vitreous.  Iritis  sometimes  sets  in  very  gradually, 
causing  no  marked  congestion  or  pain,  but  slowly  giving 
rise  to  the  formation  of  tough  adhesions,  and  often  to  the 
growth  of  a thin  membrane  over  the  pupillary  area ; in 
some  of  these  cases  the  iris  Ixjcomes  thickened  and  tough, 
,and  its  large  vessels  undergo  much  dilatation,  whilst  in 
others  keratitis  punctata  occurs.  (See  Cyclitis,  p.  143 ; 
Diseases  of  Cornea,  p.  122 ; and  Sympathetic  Ophthalmitis, 
p.  146.) 

Permanent  results  of  iritis. — Reference  has  been  made  to 
the  adhesions,  which  are  often  permanent,  and  to  the  spots 
of  uveal  pigment  on  the  lens-capsule,  which  are  always  so ; 
either  condition  tells  a tale  of  past  iritis,  and  is  thus  a 
valuable  aid  to  diagnosis.  A bhie  iris  which  has  under- 
gone severe  inflammation  may  remain  greenish.  'Patches 
of  atrophy  mav  follow^  severe  plastic  exudations  into  the 
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iris,  and  are  ri'coffnisoil  by  their  whitish  colour  and  thin- 
ness. Ijarp*  }>atches  of  new  pi^ient  occasionally  form, 
extendinp^  from  the  pupillaiy-  Isirder  on  to  the  anterior 
surface. 

When  the  pujnl  is  “ excluded  ” or  “ oc- 
cluded,” the  remainder  of  the  iris  l>eing 
frt*e,  fluid  collects  in  the  jK>sterior  afjneous 
chain lier,  and  by  bul^nj?  the  iris  forwanls, 
and  diminishing  the  dej>th  of  the  anterior 
chamlx*r,  except  at  its  centre,  jfivt‘s  the 
pupil  a funnel-like  ap|>earance ; if  the 
l)ul)finj;  1h‘  {lartial,  or  Ik*  divide<l  by  tvinds 
of  tou^^h  membrane,  the  iris  l<x>ks  cystic. 

Secondary  glaucoma  is  likely  to  follow, 
and  the  tension  of  the  ^1o1k»  should 
therefore  Ih>  cart'fully  note«l  whenever 
bul^in^  is  pres<*nt ; in  not  a few  of  th«*se 
cas<‘8,  however,  we  find  the  eye  si>ft  and 
lH*^innin^  to  shrink,  the  se<juel,  jK*rliaps, 
of  a glaucomatous  state.  “ Total  pos- 
terior synechia”  always  sh(>w8  a s<*vere, 
though  often  a chronic,  iritis ; it  is  oft«*n  accomf>ani»Hl  by 
dwp-s**at*Hl  dis4‘as<‘,  and  followjsl  l»y  f»pa<’ity  of  the  lens 
(s<'condary  cataract),  and  in  some  caJK^s  ultimately  the  lens 
iKvomes  absorUnl.  Rt'lapses  of  iritis  are  lK*lieve<l  to  U* 
induced  by  the  pr»'st>nce  of  syiu'chia*,  even  when  there  is  no 
prutnision  of  the  iris  by  fluid;  but  their  influence  in  this 
•lirwtion  has,  I Ik*1u*vc,  Is'cn  much  oveirattnl. 


Fio.  58.  — Dia- 
(nmtn  to  show 
the  result  ujsm 
the  iris  of  ex- 
clusion of  )>u|iil 
(p.  120).  (From 
a specimen.) 


it  must,  hotrever,  be  observed  that  there  is  still  much  difference  of 
opinion  on  the  |x>iiit  last  referre«i  to.  The  iritis  of  sjphilis  is  held  b;t' 
some  to  be  liable  to  recur,  and  to  be  by  no  means  limited  to  the 
MTOudiiry  stA(;e  ; and  we  still  often  hear  it  stated  that  iritic  adhesions, 
hy  preventing  free  movement  of  the  iris,  operate  as  sources  of  irrita- 
tiuD,  and  thus  pre<lispose  to  relaiwe.  I have  seldom  succ(>eded  in 
getting  a history  of  recent  syphilis  in  case's  of  recurring  iritis,  whilst 
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in  n number  of  cases  of  old  iritis,  with  the  history  that  the  attiick 
occurred  during  secondary  syphilis  years  before,  I have  scarcely 
found  one  with  well-marked  history  of  relapses.  On  the  other  hand, 

I have  several  times  seen  severe  relapses  in  rheumatic  cases  after 
iridactomy  had  been  performed  as  a preventive.  All  the  evidence 
seems  to  me  to  favour  the  view  that  recurreuces  of  iritis  depend,  as  a 
ride,  upon  the  constitutional  cause  of  the  disease. 

Tlic  followiiif^  are  the  most  important  points  as  to  the 
causes  of  iritis,  and  the  chief  clinical  differences  Ix'tween 
the  several  forms. 

Const Uutionnl  causes. — Syphilis. — The  iritis  is  acute;  it 
shows  a frreat  tendency  to  effusion  of  lymph  and  formation 
of  vascular  nodtdes  (plastic  iritis),  most  commonly  situated 
at  the  pupillary  border  of  the  iris  {see  Fig.  59);  and  the 

nodules,  when  very  large,  may 
even  suppurate  ; it  is  symmetrical 
in  a large  proportion,  probably 
at  least  two  thirds,  of  the  cases. 
But  asymmetry  and  absence  of 
lymph-nodules  are  common.  It 
occurs  almost  entirely  in  secon- 
dary syphilis  (either  acquired  or 
inherited),  and  seldom  relapses. 
Cases  of  iritis,  associated  gener- 
ally with  cyclitis  and  dots  on 
the  liack  of  the  cornea,  also  occa- 
sionally appear  many  years  after 
.syphilitic  infection.  Its  signifi- 
cance is  thus  entirely  different 
from  that  of  the  iritis  which  often  complicates  syphilitic 
keratitis  (p.  116). 

Rhevmaiism  is  the  cause  of  most  cases  of  relapsing  un- 
symmetrieal  iritis.  The  most  common  fonns  of  rheumatism 
which  are  followed  by  iritis  are  the  chronic  muscular  and 
tendinous,  and  the  gonoiThoeal  varieties  : iritis  does  not 


KlO.  59. — Nodules  occur- 
ring in  the  secondary 
stage  of  syphilis,  situ- 
ated at  the  pupillary 
border  of  the  iris  (from 
a drawing  by  Mr.  W.  (i. 
Laws). 
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occur  a.8  a.  so<^u**l  of  acute  rheumatic  fevt*r  (see  Chaj>. 
XXIII).  There  is  but  little  teudeucy  to  effusion  of  lymi»h, 
and  iKKlules  are  never  formeil,  but  then.*  is  wcasioually 
fluid  hy{H)i>yon  (pp.  108  and  1‘27)  ; the  con^a*stion  and  {«iin 
an*  often  more  8*.*ven*  than  in  syphilitic  iritis.  An  attaek 
is  usually  unsymmetrical,  thoujjh 
l)oth  eyes  eoinmonly  suffer 
bv  turns.  It  relaps».‘s  at  inter- 
vals of  months  or  years.  Even 
n‘jH*attHl  attacks  sometimes  n*- 
sult  in  but  little  damatje  to 
si^ht.  Gout  is  apjMinntly  a 
cause  in  some  eases  of  Indh 
ac’Ute  and  insidious  chronic  iri- 
tis. It  is  |H*rhaps  doubtful 
whether  the  gout  t>r  the  chnmic 
rheumatism  fn)in  which  the 
same  {*atients  sometimes  suffer 
is  the  i*au8t*  of  the  iritis.  In 
its  tendency  to  relapse*,  and  to 
aff«*ct  only  one  eye  at  a time,  g«»uty  r**m*mbles  rheumatic 
iritis.  Tin*  childn*n  »)f  gouty  |«ir**nts  an*  «HVaisntually 
liable  tt»  a verv  insidious  and  destructive  form  of  chnmic 
iritis,  with  dis**as4*  of  the  vitn*ous,  kt*ratitis  punctata,  and 
gluiu'oina  (p.  Id^I  and  Chaj).  XXIII). 

Chronic  iritis  {plastic  irido-rhorouiitis)  (scr  also  p.  III). 

In  a few  cast*s  symmetrical  iritis,  of  a chnmic,  j»ro- 
gn*8sive,  and  destnnrtive  character,  is  complicat«*«I  with 
choroiditis,  tlisejun*  of  vitn*ous,  and  secondary-  catanut. 
Tln*s»*  ciuk's,  for  which  it  is  at  j)n*s<*nt  imj>ossible  to  iiasign 
any  causi*,  ♦*itln*r  gi*neral  or  local,  an*  chu*lly  stvn  in  inlults 
1h*1ow  middle  life. 

Tuln'rculosis  o(  the  iris  occurs  in  the  young  either  in  the 
form  of  miliary  dejM»sits  or  as  a single  inslular  growth  ■ 
owing  to  the  deep  pL»sitiou  of  the  iris,  such  de}K>sits  are 


Fm.  60.— IMsstic  iritU  willi 
nodules  in  the  angle  of 
the  anterior  chamber,  not 
syphilitic.  Compare  with 
Fig.  50  (from  an  original 
drawing  hy  Holmes 
Spicer). 
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secondary  to  tuberculosis  in  some  other  part  of  the 
body. 

Symjyathetic  iritis. — See  Sympatlietic  Ophthalmitis. 

Local  causes. — Injuries. — Perforatinj^  wounds  of  the  eye- 
ball, particularly  if  irregular,  contused,  and  complicated 
with  wound  of  the  lens,  are  often  followed  by  iritis,  and 
more  often  if  the  })atient  be  old  than  young.  If  the  cor- 
neal wound  suppurate,  or  become  much  infiltrated,  the 
iritis  is  likely  to  be  sup})urative,  and  the  inflammation  to 
spread  to  the  ciliary  processes  and  cause  destructive  pan- 
ophthalmitis. Iritis  may  follow  a wound  of  the  lens-cap- 
sule without  wound  of  the  iris,  and  with  only  a mere 
j»uncture  of  the  cornea.  Examples  of  traumatic  iritis  from 
these  several  causes  are  seen  after  the  various  operations 
for  cataract.  The  iritis  following  extraction  of  senile 
cataract  is  oftmi  ]»rolonged,  atkmded  by  chemosis,  much 
congestion,  and  the  formation  of  tough  membrane  Ixihind 
the  iris  (see  Cataract). — Iritis  may  also  follow  super- 
ficial wounds  and  al)rasions  of  the  cornea,  or  direct  blows 
on  the  eye  ; l)ut  it  is  of  great  importance,  whenever  the 
question  of  injury  comes  in,  to  ascertain  whether  or  not 
there  has  been  a jierforating  wound.  Iritis  often  accom- 
panies ulcers  and  other  inflammations  of  the  cornea, 
especially  when  deep,  or  complicated  with  hypopyon,  or 
occurring  in  elderly  persons.  Iritis  may  accompany  deep- 
seated  disease  of  the  eye. 

Treatment. — (1)  In  every  case  where  iritis  is  jiresent 
atroi>ine  is  to  lie  used  often  and  continuously,  in  order  to 
break  down  adhesions  already  formed,  and  to  allow  any 
lymph  subsequently  effused  to  be  deposited  outside  the 
ordinary  area  of  the  pupil.  A strong  solution  (four  grains 
of  sul[)hate  of  atropine  to  one  ounce  of  distilled  water)  or 
an  ointment  (see  Ap})cndix)  is  to  be  jdaced  in  the  conjunc- 
tival sac  every  hour  in  the  early  period.  Even  if  the 
synechia)  are,  when  first  seen,  already  so  tough  that  the 
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atropine  has  no  effect  on  them,  it  may  prevent  the  forma- 
tion of  new  ones  on  the  same  cirx’le.  Atropine  also  ^freatly 
relieves  pain  in  iritis,  and  lessens  the  conj^'stion,  and 
throufi'h  these  means  it  no  doubt  helps  materially  to  arrest 
exudation.  Mild  acute  iritis  may  sometimes  be  cured  by 
atropine  alone. 

(2)  If  there  lx*  severe  pain  with  much  congestion,  three 
or  four  lm;hes  should  Ix)  applied  to  the  temple,  to  the 
malar  eminence,  or  to  the  side  of  the  nose.  They  may  lx? 
rejxiatetl  tlaily,  in  the  same  or  smaller  numix'rs,  with 
advantage  for  several  days,  if  necessary  ; or  after  one 
letvhiug,  re{x*ated  blistering  may  lx*  sul>stituted.  Some 
Murge^ms  use  opiates  instead  of,  or  in  addition  to,  heches. 
Livches  (K'casioually  increase  the  j»ain.  Severe  |»ain  in 
iritis  can  nearly  always  lx*  quickly  n.*lieve<l  by  artificial 
heat,  either  fomentations  or  dry  heat,  as  hot  as  can  lx* 
borne,  to  the  eyelids.  To  apply  dry  heat,  take  a piece  of 
cotton  wool  the  sizt?  of  two  fists,  hold  it  to  the  fire,  or 
against  a tin  {M>t  full  of  boiling  water,  till  quite  hot.  and 
apply  it  to  the  lids ; have  another  piece  n?a<ly,  an<l  changi* 
as  soon  as  the  first  gi*ts  c<x>l ; continue  this  for  tweiitv 
minutes  or  more,  and  rvpt*at  it  several  tinu*s  a «lav.* 
ParacenU*sis  of  the  anterior  chamlH-r  should  lx*  n*sort<sl 
to  in  st*vere  iritis  if  the  a4}Ueous  humour  remain  verv 
turbid  after  a few  days  of  other  treatment;  it  may  lx* 
re|H*att'd  every  day  or  two  unless  there  is  markt*d  improve- 
ment. 

(3)  Rest  of  the  eyes  is  very  imjxuiant.  Many  an 
attac'k  is  lengthenetl  out.  and  many  a relapw  after  {lartial 
cure  is  brought  on.  by  the  {>atient  continuing  at,  or  i\-tuni- 
ing  t*s>  s«.H>n  to.  Work.  It  is  not  in  most  cast's  iu*ct*ssjirv 
t4>  remain  in  a i»erfectly  dark  room ; to  wmr  a sha<le  in 
the  room  with  the  i>linds  down  is  generally  enough,  pro- 
vided tliat  no  attempt  U*  made  to  use  the  eyes.  Work 

• I owe  mj  knowledge  of  the  value  of  dry  bent  to  Mr  Ltebreicli. 
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should  not  be  resumed  till  at  least  a week  after  all  conges- 
tion has  gone  off. 

(4)  Cold  draughts  of  air  on  the  eye  and  all  causes  of 
“ catching  cold  ” are  to  be  very  carefully  avoided  by 
kee{)ing  the  eye  warmly  tied  up  with  a large  pad  of  cotton 
wool. 

(5)  The  cause  of  the  disease  is  to  be  treated,  and  into 
this  careful  inquiry  should  always  be  made.  If  the  iritis 
lx?  syphilitic,  treatment  for  secondary  syphilis  is  proper, 
mercury  being  given  just  short  of  salivation  for  several 
months,  even  though  all  the  active  eye  symptoms  quickly 
pass  off.  The  rheumatic  and  gouty  varieties  are  less 
definitely  under  the  influence  of  internal  remedies  ; iodide 
of  potassium,  alkalies,  colchicum,  salicylate  of  soda,  and 
turpentine,  each  have  their  advocates  ; when  the  pain  is 
severe  tincture  of  aconite  is  sometimes  markedly  useful ; 
mercury  is  seldom  needed,  but  in  protracted  and  severe 
cases  it  may  l>e  given  with  advantage.  It  is  sometimes 
advisable  to  combine  quinine  or  iron  with  the  mercury  in 
syphilis,  or  to  give  them  in  addition  to  other  remedies  in 
rheumatic  cases. 

(6)  As  a rule  no  stimulants  are  to  be  allowed,  and  the 
bowels  should  be  kept  well  open. 

(7)  Iridectomy  is  needed  for  cases  of  severe  iritis,  even 
when  there  is  no  increase  of  tension,  if  judicious  local  and 
internal  treatment  have  been  carefully  tried  for  some  weeks 
without  marked  relief  to  the  symptoms.  It  is  chiefly  in 
cases  of  constitutional  origin,  either  syphilitic  or  rheumatic, 
and  in  the  iritis  accompanying  ulcers  of  the  cornea,  that 
iridectomy  is  useful;  it  is  not  admissible  in  sympathetic 
iritis,  nor  in  iritis  after  cataract  extraction.  Iridectomy 
has  lx?eu  largely  employed  to  prevent  relapses  of  iritis,  luit 
the  operation  has  much  less  effect  in  this  way  than  has 
often  been  supposed ; it  should  not,  therefore,  be  employed 
until  the  other  means  of  cure  have  been  fairly  tried.  It 
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must  U‘  borm^  in  mind  that  unless  iridectomy  is  nec'essarv, 
it  is  injurious,  by  producing  an  enlargtnl  and  irregidar 
pupil  through  which,  for  optical  reasons  (p.  5),  the  jMitient 
will  often  not  see  so  well  as  through  the  natural  pupil, 
even  though  this  Ik*  j>artially  olwtmctetl.  In  regard  to  all 
methods  of  local  treatment  we  must  bear  in  mind  that 
acut<‘  iritis  occurs  in  all  degrees  of  st>verity,  and  that  the 
mildt*st  cases  often  net*«l  only  atropine  and  rest. 

Traumaiic  iriiin,  in  the  mrliest  stag»*,  is  l»c8t  coml»at<‘d 
by  atropine,  continuous  c-old  obtained  by  laying  ujk)ii  the 
closeni  eyelids  pieces  of  lint  wett«*d  in  iced  water  and 
changttl  every  few  minutes,  and  by  leivhes.  Cold  is  not  to 
he  used  in  any  other  form  of  iritis,  and  is  utk'less  even  for 
traumatic  erases  after  the  first  day  or  so;  later,  wannth  is 
more  ajtpropriate. 

Congenital  irideremia  (alMM'Uce  of  iris)  is  (Xvasioually 
stvu,  and  is  ofb'ii  assm-iattHl  with  other  defects  of  the  eve, 
esjsi'ially  ojiaeities  in  the  lens. 

Coloboma  of  the  iris  (cong«‘uital  developmental  cleft  in 
the  iris)  gives  the  effivt  of  a verv'  n-gularly  made  iri«leett»my. 
It  is  always  downwards  or  slightly  down-in.  and  is  »»ften, 
but  not  always,  symmetru’al.  It  inrurs  in  difTen*nt  d**gnvH, 
and  sometiim>s  a men*  line  or  si‘am  in  the  iris  indicat<*s  the 
slightest  form  of  the  defwt.  It  often  mvurs  without 
cololMuna  of  the  chon)id. 

Pupillary  and  caprulo-pupillary  membranes. — In  i*arlv 
fa'tal  life  the  ca]>sule  of  the  lens  is  vascular,  supplied  with 
blood  by  the  hyaloid  artery;  when  the  iris  grows  in  fnun 
the  anterior  i«irt  of  the  chowid,  and  comes  into  conta<-t 
with  the  capsule,  its  v**s8els  auastomost*  with  those  of  the 
caiwule,  and  the  membrane  so  fonne<l  fills  the  pupil. 
Normally  this  membrane  disaj»jK*ars  eiitindy  with  the 
vessels  of  the  lens  capsule;  sometiiiu*s  the  |>art  uttUA‘he<l  to 
the  ca|>sule  only  disap{H*urs,  leaving  Isdiiud  the  anterior 
l>art  of  the  structure,  which  is  known  as  the  pupillaiy- 
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memlmine.  In  this,  liands  of  tissue,  resemhling  that  of 
the  iris,  run  from  one  part  of  the  anterior  surface  of  the 
iris  to  another,  sprinj^ing  from  ‘near  tlie  pupillary  edge. 
Sometimes  the  whole  thickness  of  the  membrane  remains, 
in  which  case  bands  of  tissue  pass  from  the  anterior 
surface  of  the  iris  to  the  capsule;  this  forms  the  capsulo- 
pupillary  membrane.  Some  of  the  latter  cases  have  pro- 
bably been  described  as  the  remains  of  intra-uteriue  iritis. 
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CHAPTER  IX 

DI8KA8E8  OF  THE  CILIAEY  BEOION 

This  rhapter  is  intendwl  to  int’lmle  cast's  in  which  the 
ciliary  l»oJy  itself,  or  the  tr<»rresiH>udiu^  |»art  of  the  sclertdic, 
or  the  episcleral  tissue,  is  the  sole  seat,  or  at  least  the 
heatl'juarters,  of  disease.  Fnun  the  almndamv  of  vessels 
and  nerves  in  the  ciliary  IxkIv,  and  the  importance  of  its 
nutritive  relations  to  the  surrounding  parts,  we  find  that 
many  of  the  morbid  processes  of  the  ciliary  region  show  a 
strong  tendency  to  spread,  according  to  their  prt'cise 
|N»sition  and  depth,  t*)  the  cornea,  iris,  or  vitnjous,  and  by 
intlueucing  the  nutrition  of  the  lens  to  cause  tk.*condary 
cataract.  Although  alike  on  {lathoh^ical  and  clinical 
grounds  it  is  necessary  to  sulxlivide  the  class  inU*  groU|>s. 
we  may  observe  that  the  various  diseases  of  this  jart 
show  a gc'neral  agreement  in  some  of  their  more  im|s>rtant 
characters ; thus  all  of  them  an*  protracted  and  liable  to 
rc'lapse,  and  in  all  there  is  a marked  tendency  to  {aU'hiness, 
the  morbid  process  U'ing  most  intense  in  ci'rtain  s{iots  of 
the  ciliary*  zone,  or  even  occurring  in  quite  discrete  areas. 
It  is  convenient  to  make  three  principal  clinical  groups, 
the  differenevs  l»etween  which  are  accounted  for  to  a great 
extent  by  the  d»*pth  of  the  tissue  chiefly  implicated.  The 
most  sujK'rficial  may  be  taken  first. 

(1.)  EpitrleritU  (more  c*orrectly  ScleritU)  is  the  name 
given  to  one  or  more  large  jiatchcs  of  (ongestion  in  the 
ciliary*  region,  with  some  elevation  of  the  conjunctiva  from 
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thickeniiifT  of  tlie  subjacent  tissues.  The  con^restion 
f^eiierally  affects  the  conjunctival  as  well  as  th<;  dei^pcr 
vessels,  and  the  yellowish  colour  of  the  exudation  tones 
the  bright  blood-red  down  to  a more  or  less  rusty  tinge, 
which  is  esijecially  striking  at  the  central,  thickest  part  of 
the  patch.  The  thickening  seldom  causes  more  than  a 
low,  widely  spread  mound  of  swelling. 

Episcleritis  is  a rather  rare  disease.  It  occurs  chiefly 
on  the  exposed  parts  of  the  ciliary  region,  and  especially 
near  the  outer  canthus ; but  the  patches  may  occur  at  any 
[>art  of  the  circle,  and  exceptionally  the  inflammation  is 
diffused  over  a much  wider  area  than  the  ciliary  zone, 
extending  far  back  out  of  view.  The  iris  is  often  a little 
discoloured  and  the  pupil  sluggish,  but  actual  iritis  is  the 
exce])tion.  There  is  often  much  aching  pain.  The  disease 
is  subacute,  reaching  its  acme  iu  not  less  than  two  or 
three  weeks,  and  requiring  a much  longer  time  Ixifore 
absor])tion  is  complete.  Fresh  patches  are  apt  to  spring 
up  while  old  ones  are  declining,  and  so  the  disease  may 
last  for  months ; indeed,  relapses  at  intervals,  and  in 
fresh  sj)ots,  are  the  rule.  It  usually  affects  only  one  eye 
at  a time,  but  both  often  suffer  sooner  or  later.  After  the 
active  changes  have  disappeared,  a patch  of  the  under- 
lying sclerotic,  of  rather  smaller  size,  is  genenally  seen  to 
be  dusky  as  if  stained  : it  is  doubtful  whether  such  patches 
represent  thinning  of  the  sclerotic  from  atrophy,  or  only 
staining ; it  is  but  seldom  that  they  show  any  tendency  to 
bulge  as  if  thinned. — In  rare  cases  the  exudation  is  much 
moi’e  abundant,  and  a large  swelling  is  formed,  which 
may  even  contain  pus ; such  cases  pass  by  gradations  into 
conjunctival  phlyctenulsE,  and  are  generally  seen  in  children 
(compare  p.  104). 

Episcleritis  is  seldom  seen  except  in  adults,  and  is  com- 
moner in  men  than  women.  Inquiry  often  shows  that 
the  sufferer  is,  either  from  occupation  or  temperament. 
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{•articularly  liable  to  lie  affevtinl  by  exposure  to  cold  or 
by  chanj^es  of  tcm|)craturc.  Some  of  the  j>atient8  an* 
rlienniatic,  some  K^^uty.  Similar  patches,  but  of  a brownish, 
rather  translucent  appearance,  are  occasionally  caus<*<l 
by  tertiary  syphilis,  acquired  or  inherited  gummatous 
scleritis  ”). 

In  the  tn*atment,  protection  by  a warm  l)andagt^  rest, 
the  yellow  ointment  (F.  25),  the  use  of  rejx*ated  blisters, 
and  l<K*al  stimulation  of  the  swelling?  are  fijenerally  the 
most  efficacious.  Atropine  is  very  useful  in  allaying;  l«iin. 
Intenial  remedi»*s  seldom  8».*em  to  exert  much  influence 
excej)t  in  syphilitic  cases.  Salicylate  of  stxla  has  l«*<*n 
hij^hly  8js)ken  of  by  s<^)me.  Systematic  knt*iulin^  of  the 
eye  thnm^h  the  clos**<l  lids  (“  massa+jt*  ”),  and  senipinj^ 
away  the  exudation  with  a sliar}>  sjMK>n,  after  tuniinjif  l>ack 
the  conjunctiva,  have  also  U*en  recommended,  an<l  an* 
worth  trial. 

(2.)  Sclero-kt^raiitis  and  sclero-iriiis  (“scrofulous  sclero- 
titis,” “ ant**rior  chon>iditis  ”). — A inon*  d**«*ply  seab*d, 
verj' jH*rsistent  or  n*la|»sinj;,  sulau’ub*  inflammation,  charac- 
teris»*«l  by  con^^estion,  of  a violet  tint  (d«*«*p  sidenil 
con^f»*stion,  p.  31.  2),  abniptly  limit4*<l  to  the  ciliary  zone, 
and  affecting;  some  jwirts  of  the  zone  mon*  than  others 
(tendency  t»>  jiatchiness).  Early  in  the  cas**  then*  is  a 
slight  d**jfnv  of  bul^in^  of  th»*  aff»*«-P><l  jiart,  due  |Mirtlv  to 
thick»*ning;  whilst  patches  of  cloudy  o|)acity,  which  mav 
or  may  lud  ulc»*rate,  ap|siu*  in  the  cornea  cUwh*  to,  anti  often 
continuous  with,  its  mar^dn ; iritis  m*nenilly  mcurs  hiter; 
{mill  and  pludophobia  are  oft«*n  S4*ven*.  After  a varying 
interval,  always  w<*«*ks,  mon*  often  months,  the  symptoms 
n*it*ile;  at  the  bsus  of  ^n*aU*st  confft*stion,  or  it  may  Is* 
an)und  the  entin*  zone,  the  sclenHic  is  left  of  a duskv 
colour,  sometinu*H  intersp«*rs«*<l  with  little  yellowish  |>atche8. 
and  iK*rmanent  haziiK*ss  *>f  the  most  afFwtt*«l  {*arts  of  the 
cornea  remains.  The  dist*ase  is  almost  certain  to  n*lapse 
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sooner  or  later ; or  a succession  of  fresli  inflammatory  foci 
follow  each  other  without  any  intervals  of  real  recovery, 
the  whole  process  extending  over  months  or  years.  After 
each  attiick  more  haze  of  cornea  and  fresh  iritic  adhesions 
are  left.  The  sclerotic,  in  bad  cases  of  some  years’  stand- 
ing, is  much  stained,  and  may  become  bulged  (ciliary  or 
anterior  staphyloma),  and  the  cornea  becomes  more  opaque 
and  altered  in  curve ; the  eye  is  then  useless,  though  Imt 
seldom  liable  to  further  active  symptoms. 

The  characteristic  appearance  of  an  eye  which  has  lieen 
moderately  affected  is  the  dusky  colour  of  the  sclerotic,  and 

the  irregular,  patchy  opacities 
ill  the  cornea  (Fig.  (51),  which 
are  often  continuous  with  the 
sclerotic.  The  disease  does 
not  occur  in  children,  nor 
does  it  begin  late  in  life ; 
most  of  the  patients  fire 
young  or  middle-aged  adults, 
and  unlike  the  fonner  variety, 
most  are  women.  It  is  not 
associated  with  any  sjxcial 
diathesis  or  dyscrasia,  but  generally  goes  along  with  a 
feeble  circulation  and  liability  to  “ catch  cold ; ” in  some 
cases  there  is  a definite  family  history  of  scrofula  or  of 
phthisis.  Predisposed  persons  are  more  likely  to  suffer  in 
cold  weather,  or  after  change  to  a colder  or  damper  climate, 
or  after  any  cause  of  exhaustion,  such  as  suckling. 

Treatment  is  at  best  but  palliative.  Local  stimulation 
by  yellow  ointment  or  calomel  is  very  useful  in  some  cases, 
particularly  in  those  which  verge  towards  the  jihlyctenular 
type.  In  the  early  stages,  especially  when  the  congestion 
is  very  violent  and  altogether  subconjunctival,  atropine 
often  gives  relief,  and  it  is  of  course  useful  for  the  iritis. 
llejH'ated  blistering  is  also  to  be  tried,  though  not  all  cases 


Fig.  61. — Rclnpsing  Sclero-kcra- 
titis.  (From  nature.) 
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an'  lieneflUnl  by  it.  I have  not  sot'n  much  lienefit  fnnn 
setons.  Warm,  diy  applic'ations  to  the  lids  an',  as  a rule, 
Is'tter  than  cold.  Men-ury,  in  small  and  lonfr-continueil 
dotk's,  is  certainly  valuable  when  the  jatient  is  not  anaemic 
and  feeble,  but  it  is  to  l>e  combined  with  cod-liver  oil  and 
iron.  Protection  from  cold  and  bright  li^ht  by  “ jfogjjles  ” 
is  a very  im|x>rtant  measure,  lK>th  durin>f  the  attm-ks  and 
in  the  intervals  Ixdween  them.  Tlien*  is  no  nile  as  to 
svmmetrv ; Ixdh  eves  oft**n  suffer  sooner  or  later,  but 
sometimes  one  escapes  whilst  the  other  is  attacke<l  n*- 
fH*ate<lly.  Transition  forms  occur  K'twei'n  this  disease  ami 
episcleritis. 

(3.)  Cyclitin  with  diafa*f  of  ritreoua  and  keraiitia  punctata 
(“  wrous  cyclitis,”  chronic  serous  irido-choroiditis,  “ senms 
iritis”). — A small  but  impiirtant  series  of  cases,  in  which 
then'  is  conp'stion,  as  in  mild  iritis,  and  dulness  of  sijfht, 
but  usually  no  jwiiu  or  photophobia.  It  has  l>e«*n  found  by 
Tmu’her  Collins  that  the  ciliary  Issly  in  mldition  to  its 
other  functions  p«‘rfonns  the  jairt  of  a s«‘<’n‘tinff  jfland 
concemtsl  in  the  nutrition  of  the  vitn'ous  Unly  ami  in  the 
elal>oration  of  the  a«|iu‘ou8  fluid.  When  this  ^land  is 
■'diH**ast'<l  it  jfives  ris<*  to  exudation  into  the  vitn-ous,  an<l  to 
a turbidity  of  the  arjutnuis  fn)m  which  an*  dep<>sit**<l  the 
dots  on  the  c<uTU'a  which  are  commonly  known  as  keratitia 
punctata.  Flinvuli  an*  found  in  the  anU*rior  part  of  the 
vitn'ous,  or  numenuis  small  dots  of  deposit  an*  s«*en  on  the 
jH)sterior  surfa^-c*  of  the  cornea  (kt*ratitis  punctata,  Fif?.  M-)  ; 
th»*  anterior  cham1s*r  is  often  too  dw*p,  and  insidious  iritis 
often  follows.  Pat**hes  of  n*ct*nt  choroiditis  (Chaj>.  XII) 
an*  sometimes  tt)  l>e  set*n  at  the  fundus.  In  l>atl  cases  buff- 
coloun*d  mass<'s  of  dejsisit  form  in  the  lower  f>art  of  the 
an^le  ls*tween  iris  and  cornea ; or  distinct  mslules  may  lx* 
pn*84*nt  on  the  iris  near  its  |x*riphery,  but  not,  as  in 
syphilitic  iritis,  at  the  jmpillaiy  lH>rder  (Fij^.  60).  Per- 
sistence, variability,  and  liability  to  relapse  an*  almost  a 
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marked  here  as  in  other  memhers  of  the  cycditic  group. 
The  tension  is  often  sliglitly  augmentt'd  at  the  lx;ginning, 
but  usually  liecoines  normal  again.  Sometimes,  however, 
the  eye  passes  into  a permanent  state  of  chronic  glaucoma, 
probably  from  blocking  of  the  ligameiitum  pectinatum 
with  cells  (gee  Glaucoma)  ; but  usually  the  final  condition 
in  bad  cases  depends  on  the  extent  of  the  iritic  adhesions, 
for  when  the  synechia?  are  numerous  and  tough,  and  the 
iris  is  much  altered  in  structure,  or  the  pupil  blocked  by 
exudation,  secondary  glaucoma  is  likely  to  arise  from  im- 
prisonment of  fluid  behind  the  iris  (Fig.  58).  When  seen 
(piitc  early  the  diagnosis  will  probably  be  “ serous  iritis  ” 
or  “ ciliary  congestion,”  unless  the  eye  be  carefully  exa- 
mined ; for  the  pupil  is  generally  free  in  all  parts,  or 
shows,  at  most,  one  or  two  adhesions  after  atropine  has 
Ix'en  used.  In  a few  cases  the  punctute  deposits  on  the 
back  of  the  coimea  constitute*  almost  the  only  objective 
changt*,  but  these  are  rare.  The  refraction  sometimes 
l.)ecomes  temporarily  myopic  in  serous  cyclitis. 

The  cases  occur  in  tulolescents  or  young  adults,  and  the 
disease  is  often  sooner  or  later  symmetrical.  Many  mild 
cases  recover  perfectly,  and  in  most  others  the  final  result 
is  satisfactory.  In  respect  to  cause,  there  is  strong  reason 
to  believe  that  many  of  these  cases  are  the  result  of  gout 
in  a previous  generation,  the  patient  himself  never  having 
had  the  disease  (Hutchinson).  The  disease  seems  often  to 
be  excited  in  predisposed  persons  by  prolonged  overwork 
or  anxiety,  combined  with  under-feeding  or  defective 
assimilation;  the  patients  often  describe  themselves  as 
delicate;  some  are  phthisical.  On  the  other  hand,  in 
some  of  the  worst  cases,  leading  to  secondary  cataract,  and 
ultimately  to  shrinking  of  the  eyes  (p.  133),  the  patient 
apix?ars  to  be,  from  first  to  last,  in  good  health,  and  free 
from  any  ascertainable  morbid  diathesis. 

In  the  treatment  prolonged  rest  of  the  eyes  is  important. 
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Alroi)tnt!  is  usually  nect*8sarv,  but  if  tliere  U*  iiicmiso  of 
t^'iisiou  it«  effect  must  l>e  carefully  watclunl,  aiul  in  cast‘s 
where  then.*  an*  no  iritic  adhesions.  es«‘rine  may  have  to  be 
8ubstitute<l.  If  the  incrviis**  of  tension  keeps  up.  and  st'ems 
to  1h*  dama^dn^'  the  sif^ht,  iridtrtomy  is  necessary.  Small 
dos«*s  of  iodide  of  |)otassium  and  mercury  api»ear  to  U* 
us«*ful  in  the  earlier  stagt-s,  ^iven  with  pn>|H*r  pnvautions, 
and  accomianitHl  by  in>n  and  c<xl-liver  oil.  C’hanp*  id 
climate  would  jmdwbly  often  U*  vt‘ry  Ivneticial.  In  the 
worst  cases,  where  the  chanp.*s  an*  like  those  n*sultin>; 
from  svin|»athetic  ophthalmitis,  no  treatment  seems  to  have 
any  effect. 

Cas«*8  of  ai'ute  intlammatioii  an*  <K*i*asionally  st*en  in 
which  most  of  the  symptoms  n*semblc  tho.se  of  a<*ute 
iritis,  but  with  the  iris  so  little  affei-Usl  that  it  is  evidently 
not  the  headijuarters  of  the  morbid  action.  The  tension 
may  U*  much  nsliui.il,  whilst  n*is*aU*d  and  rapid  varia- 
tions. Isdh  in  si^ht  and  obji*ctive  symptoms,  occur. 
some  i*ases  of  syj>hilitic  intlamnmtiou,  which  an*  claswil  us 
svphilitic  “ iritis,"  mi^ht  K*  mon*  cornrtly  callul  *'  cy<*litis." 
In  some  cast*s  of  henilito-syphilitic  keratitis  then*  is  much 
fvclitic  complu*ation  (p.  110),  and  this  is  always  difficult 
to  tn*at. 

Plastic  inffammatiou  of  the  ciliary  Issly,  following  injury 
{traumatic  iritis  or  irido-cyclitis),  is  the  usual  startinj'-jK»int 
of  the  chanj^es  which  set  up  syiujiathetic  inffammation 
of  the  fellow-eye;  the  tension  is  often  loweml,  and  the 
symptoms  an*  subacute.  The  ons»*t  of  imrulent  traumatic 
eyclitis  { jHinophthalmitis)  is  si^fnalist*il  l»y  conj^*stion,  |»ain, 
chemosis  and  swelling'  of  lids,  and  the  ap}«iimmv  of 
ojHU'ity  at  the  wound.  The  inffammation  (piickly  spn*ads 
to  the  iris,  ciliary  Ixsly,  and  vitmnis;  and  then  to  the 
capside  of  Tenon  and  the  muscles,  so  that  the  eye  U*comes 
^fbuil  to  the  surn>unding  parts,  and  fixed.  If  the  lens  lx* 
transjKirent  a yellow  or  gret*nish  reflection  is,  after  a few 
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Jays,  sometimes  seen  behiiul  it,  tho  presence  of 

pus  ill  tlu;  vitreous  humour;  luit  usually  the  coruea  and 
aqueous  are  too  turbid,  even  should  the  lens  be  clear, 
to  allow  deep  insjieetion.  Suppurative  panophthalmitis 
oecasionally  sets  in  acutely  and  without  aiiparent  cause 
in  eyes  which  have  lon^  been  blind  from  corneal  disease 
or  from  ;^laucoma.  It  may  also  occur  in  pyamiia  (Chap. 
XXIII).  (See  also  Pseudo-glioma.) 


SYMPATHETIC  IRRITATION  AND  SYMPATHETIC 
OPHTHALMITIS 

Certain  morbid  changes  in  one  eye  may  set  up  either 
functional  disturbance  or  destructive  inllammation  in  its 
fellow.  The  hTin  siimpathetic  irritation  is  given  to  the 
former,  and  syinputhetic  ophthahnitis  (or  ophthalmia)  to 
the  latter.  Though  these  conditions  may  lie  combined, 
they  more  often  occur  separately,  and  it  is  very  important 
to  distinguish  between  them. 

Although  at  present  the  exact  nature  of  the  changes 
which  jirecede  sympathetic  inflammation  is  unknown,  and 
their  path  has  not  lieeii  fully  traced  out,  we  are  sure 
(1)  that  the  changes  start  from  the  region  most  richly 
supplied  with  vessels  and  nerves,  viz.  the  ciliary  body 
and  iris ; (2)  that  the  first  changes  recognised  by  the 
surgeon  in  the  sympathising  eye  are  generally  in  the  same 
structures  ; (3)  that  the  excitiny  eye  has  nearly  always 
been  wounded,  and  in  its  anterior  part,  and  that  plastic 
inflammation  of  its  uveal  tract  is  always  }iresent ; (4)  that 
inflammatorv  chan<res  have  in  some  cases  been  found  in 
the  ciliary  neiwes,  and  in  the  coverings  of  the  optic  nerve, 
of  the  exciting  eye. 

Within  the  last  few  years  the  hy|x)thesis  of  transmission 
along  the  ciliary  nerves,  which  had  many  adhei’ents,  has 
been  almost  given  up  in  favour  of  the  theory  of  infection. 
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IVutschmaiin  has  shown  (1882^)  that  the  iutrodiietiou 
of  et*rtaiu  septic  orj^nisnis  into  the  interior  of  the  eyelKill, 
in  nihhits,  is  followed  hy  acute  inttaniinatoiy  cliaii^^  in 
the  other  eye;  and  Gifford  (1886),  and  others  more  rtvently, 
have  obtained  results  which  tend  to  confinu  the  infection 
theory.  Most  of  Deutschmann’s  subjtvts  died  in  a few 
days,  and  thoujjh  in  many  of  them  the  «K*ular  chan;^‘s 
were  those  of  inflammation  traceable  alon;'  the  optic  nerve- 
sheaths  of  the  “exciting”  eye,  by  way  of  the  chiasma, 
and  down  the  optic  nerve  to  the  optic  dist*  of  the  " sym- 
jathiser,”  still  in  one  or  two  the  morbid  process  had 
spread  to  the  vitrt*ous  and  uveal  i\>at.  IV*rlin  • had  pre- 
viously 8Uf;^*st4*d  that  the  second  eye  was  infecb'd  by  a 
sjKtual  organism  which  could  flourish  tmly  in  the  eve- 
tissues,  and  which  was  carriisl  by  the  bhssl  from  the 
first  eye;  and  Huk'hinstmf  aft«‘rwanls  inde|s*udentlv  pn>- 
isuimUsl  a nearly  identical  view.  Thouf^h  there  an*  diffi- 
cult i»*s  to  l>e  expiaim**!  and  to  U*  filhsl  in  <uir 

knowU*<ljfe  l»efon*  the  infection  theory  in  anv  form  can 

• • 

U*  accepUnl,  yet  at  the  pn*seiit  time  it  claims  mon*  and 
stjroujfer  a^lhen*uts  than  any  other;  and  the  difficulties 
are  }H*rha{>s  not  greater  than  for  any  other  theory. 

In  almost  every  case  syin|>athetic  inflammation  is  s«*t  up 
by  a perforatinjs'  wjound.  either  accidental  or  oj>enitive,  in 
the  ciliary  n*>fitm  of  the  other  eye,  i.e.  within  a zone, 
nmrly  a tjuarter  of  an  inch  wide,  summndinj;  the  cornea. 
The  risk  atteiidin^r  a wound  in  this  " dan>f»*rous  zone”  is 
incn^ast'^l  if  it  be  lacerate<l,  or  lu*al  slowly,  or  if  the  iris  or 
ciliary  IhhIv  be  en^niged  l)ctween  the  lips  of  the  sclerotic, 
or  if  the  eye  contain  a forei^fn  IhkIv  ; under  all  conditions, 
indi*t*tl,  which  make  the  occum*nce  of  phuttic  or  purulent 
irido-c'yclitis  probable.  Symjwithetic  inflammation  may 
also  Ik*  wt  up  by  a fort*i^^n  Ixsly  Icsij^ed  in  the  eye,  whether 
the  wound  l>e  in  the  ciliary  region  or  not;  bv  an  eve  cou- 
• lierlio,  ItMiU.  f Hutchinson,  lb85. 
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taininj'  a tumour,  perhaps  even  if  the  eye  have  not  lieeii 
l>erforated  hy  operation  or  ulceration;  by  a purely  corneal 
wound,  or  a perforating  ulcer,  if  complicated  by  adhesion 
of  the  iris,  with  dragging  on  the  ciliary  body. 

Symjitoms  in  the  exciiimj  eye. — The  exciting  eye,  when  it 
is  causing  syni2)atbetic  irritation,  generally  shows  ciliary 
congestion  and  photophobia,  and  oftmi  suffers  neuralgic 
pain.  In  an  eye  which  is  causing  sympathetic  inflamma- 
tion, obvious  iritis,  often  with  lowered  tension,  is  usually 
present ; hut  the  iritis  is  often  painless  and  without 
noticeable  congestion,  and  thus  may  easily  be  overlooked  ; 
it  is  esj)ecially  important  to  remember  that  the  exciting 
eye,  though  its  sight  is  always  damaged,  need  not  lx? 
l)lind,  and  that  under  certain  circumstances  it  may  in  the 
end  Ik*  the  better  eye  of  the  two. 

Symptoms  in  the  symjiathisiny  eye. — a.  Sympathetic  irri- 
tation.— The  eye  is,  in  common  sjieech,  “ weak  ” or  “ irri- 
table.” It  is  intolerant  of  light,  and  easily  Hushes  and 
waters  if  exposed  to  bright  light,  or  if  much  usixl ; the 
accommodation  is  weakened  or  irritable,  so  that  continued 
vision  for  near  objects  is  painful,  or  even  impossible ; and 
the  ciliary  muscle  seems  liable  to  give  way  for  a short 
time,  the  patient  coinidaining  that  near  objects  now  and 
then  suddenly  become  misty  for  a while.  Neuralgic  pains, 
referred  to  the  eye  and  side*  of  the  head,  are  also  common. 
Temporary  darkening  of  sight,  indicating  susjx}iision  of 
retinal  function,  and  subjective  sensations  of  coloured 
spots,  clouds,  etc.,  occur  in  certain  cases.  Such  attacks 
may  occur  again  and  again  in  varying  severity,  lasting  for 
days  or  weeks,  and  finally  ceasing  without  ever  passing  on 
to  structural  change.  Sympathetic  irritivtion  is  always, 
and  as  a rule  promptly,  cured  by  removal  of  the  exciting 
eve  ; but  occasionally  the  symptoms  persist  for  some  time 
afterwards.  A condition  which  cannot  be  distinguished 
from  hysterical  blindness  is  sometimes  seen  in  the  “ sym- 
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pathisinj?  ” eye,  but  the  term  sympathetic  irritation  does 
not  then  st'em  suitable.* 

h.  Sympathetic  inflammation  {ophthalmiti*). — The  dis- 
ease may  arise  out  of  an  attack  of  “ irritation,”  but  more 
commonly  it  sets  in  without  any  such  warning.  It  may  l>e 
acub‘  and  severe,  or  so  insidious  as  to  escape  the  notice  of 
the  patient  until  well  a^lvanoed.  It  is  in  nearly  all  cast's 
a prolon^l  and  a n*currinjj  diseast* ; when  ontv  startt*<l  it  is 
self-maintainin^,  and  its  course  usually  exten<ls  over  many 
months,  or  even  a year  or  two.  In  mild  cast's  a fftKsl 
recovery  eventually  takes  j*lace,  but  in  a laiye  majority 
the  eye  Itecomes  blind.  The  diseast'  usually  takes  the 
fonn  of  a plastic  iridtt-cyclitis  or  iri»lo-clu»roi<litis  with 
exinlatiou  frt>in  the  entirt'  {ststerior  surface  of  the  iris, 
h'a«lin>f  to  ttdal  pt>gterii>r  synechia  (p.  129).  Its  chief 
t'arly  |HH'uliarities  art'  a vfrt»at  liability  to  dottetl  dejosits 
on  the  bat'k  of  the  cornea  (p.  122),  cloudinj; of  the  vitretuis 
by  floating?  o|*acities,  and  often  neuro-retinitis;  then'  is  a 
•lusky  ciliary  conjft'stion  with  market!  enj^oiyement  of  the 
laiye  vessels  which  js'rforate  the  sclerotic  in  tht'  ciliarv 
rt'ffion.  In  acute  ami  si'vere  cast's  the  con^stion  is  in- 
tenst',  tht'n*  is  severe  j»aiu.  photophobia,  ant!  tenderness 
on  pr»*88urt',  and  the  iris,  Itesides  l>eiu^  thick,  is  chan^tl  in 
t'ohmr  to  a js'cnliar  buff  or  yellowish  brt)wn,  and  shows 
numen»us  t'lilarxetl  blootl-vesst'ls.  Attacks  of  intenst'  nt'U- 
ral^a  of  the  fifth  nerve  characterist'  some  cases.  In  cases 
of  all  dt^ret's  the  tension  is  often  increasetl,  the  eve  l»ecom- 
in^  decidt'dly  fflaucomatous  for  a lon^^er  or  shorter  time. 
Many  dotb'tl  ojiacities  ap]s'ar  in  tlu'  lens,  which  aftt'r- 
wanls  iH'coines  complett'ly  cataractous,  and  in  some  cast's 
is  finally  tjuite  abst^rln't!.  In  the  worst  cast's  the  eve 
finally  shrinks,  but  in  nuuiy  it  rt'mains  glaucomatous  with 

• Mr  Oann  tell*  me  that  he  has  noticed  that  marked  oscillation  of 
the  iris  (p.  27)  often  ocenrs  when  sympathetic  irritatiom  is  about  to 
give  place  to  injiammalion. 
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total  posterior  synechia,  corneal  haze, and  moi’e  or  less  ciliary 
sta])hyloma.  In  the  mildest  cases  (the  so-called  “serous” 
form)  the  disease  never  f^oes  Ix'jond  a chronic  iritis  with 
[)unctat<.*  keratitis  and  disease  of  the  vitreous,  Avith  Avhich 
neuro-retinitis  often,  perhaps  always,  co-exists. 

Sympathetic  oidithalmitis  generally  begins  Ixdween  six 
weeks  and  about  three  months  after  the  injury  to  the 
exciting  eye ; very  seldom  sooner  than  three  weeks,  i.  e. 
not  until  time  has  elapsed  for  well-marked  inflammatory 
changes  to  occur  at  the  seat  of  injury.  On  the  other  hand, 
the  disease  may  set  in  at  any  length  of  time,  even  many 
years,  after  the  lesion  of  the  exciting  eye.  It  occurs  at  all 
ages.  Distinct  inflammatory  changes  are  prolxibly  ahvays 
})resent  in  the  exciting  eye  ; but,  as  alrejwly  stated,  these 
may  l)e  very  slight  and  difficult  of  detection.  When  care- 
fully observed,  these  changes  are  found  to  j)recede  by  some 
days,  if  not  longer,  the  onset  of  structural  disease  in  the 
sympathising  eye,  the  morbid  process  a}>parently  taking 
some  time  to  travel  from  one  eye  to  the  other. 

Treatment. — By  far  the  most  important  measure  refers 
to  prevention.  When  once  sympathetic  inflammation  has 
begun  we  can  do  little  to  modify  its  course.  The  clear 
recognition  of  this  fact  leads  us  to  advise  the  excision  * of 
every  eye  which  is  at  the  same  time  useless,  and  liabk?  to 
cause  sympafhetic  mischief,  i.  e.  of  all  eyes  which  are  blind 
from  injury  or  destructive  corneal  disease ; and  to  give 
this  advice  most  urgently  when  the  blind  eye  is  already 
tcmder  or  irritable,  or  is  liable  to  become  so,  when  it  has 
been  lost  by  wound,  and  when  it  is  probable  that  it  may 
contain  a foreign  body.  Any  lost  eye  in  which  there  are 


* Feeling  doubtful  whetber  either  abscission  or  optieo-eilinry  neuro- 
tomy confers  as  great  safety  from  symp.Ttbetic  disease  as  does 
excision,  1 have  not  performed  those  operations.  The  more  newly 
revived  evisceration  has  not  yet  been  performed  often  enough  for 
trnstwoi  thy  conclusions  to  be  drawn  on  this  point. 
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si^iiH  of  past  iritis,  even  if  thort*  In?  no  history  of  injur}’,  is 
U-st  rf*inov«Ml.  «*8pocially  if  shrunken.  But  much  judgment 
is  nct*<lcd  if  the  damajjftNl  eye,  thoujjh  irritahle  ami  likely 
to  caust*  mischief,  still  retains  im)re  or  less  sight.  Every 
attention  must  then  Is*  jiai<l  to  the  exact  js^isition  of  the 
wouml,  the  evidence  as  to  its  depth,  the  evidence  of 
ha*im>rrhag»*,  ami  es|)ecially  to  the  conditi(ui  of  the  lens, 
and  to  the  ])resence  of  the  yellowish  liazin<>ss  Isdiind  tin* 
lens  which  indicates  lymjdi  or  pus  in  the  vitnsuis  (p.  145). 
The  dat«-  of  th«*  injury’  and  the  (*ondition  of  the  wound, 
whether  hcaltHl  hy  imine«liat*‘  union,  or  with  scarring, 
puckering,  or  flattening,  are  very’  ini|M>rtant  |s>ints.  Irri- 
tation of  the  fellow-eye  may  s»-t  in  a few  days  after  the 
injury’  ; hut  since  injtammatioH  very  seldom  ls*gins  s(H)ner 
than  twt>  or  three  weeks,  we  may,  if  we  see  the  i*ase  early, 
watch  it  for  a little  time.  Complete  and  pridong*sl  n'st  in 
a ilarkemnl  nnun  is  a very  ini{M»rtant  element  in  the  pn*- 
vention  of  sym{utthetic  irritation  and  inflammation,  ami 
should  always  U*  insisUsl  on  when  we  an*  trying  to  save 
an  injunsl  i*ye  (coniftare  p.  135).  In  ran*  eases  sym- 
jsithetic  inflammation  s«*ts  in  after  the  n*moval  of  th»* 
exciting  eye,  even  after  an  iuten’al  of  s»*venil  w**«*ks  — 
a conting**ncy  w’hich  emphasis<*s  the  iiu|M>rtanc«*  of 
excising  every  condcmneil  eye  at  the  «*arliest  |M>ssihh* 
moment. 

When  eyinjHithrtic  ophthnlmifie  han  set  in  w’e  can  do 
coin|«iratively  little. 

A.  The  e.reitiny  eye,  if  quitje  blind  or  so  s«*riou8ly  damag«*<l 
as  to  Is*  for  j»nu*tical  puqstses  certainly  us<*le88,  is  t<*  1m* 
cxcist*<l  at  one***,  though  the  evidemv  of  lM*nefit  from  this 
cours4*  is  slender.  But  it  is  not  h*  1m*  n*mov«*<l  if  then*  is 
n*ason  to  hojK*  for  n'storation  of  um*ful  sight  in  it;  if 
there  is  simply  a imslerate  degnn*  «>f  sulNU'ute  iritis,  w’ith 
or  w’ithout  traumatic  tatanu-t,  and  with  sight  pn>]»orti<»nute 
to  the  state  of  the  lens,  the  eve  is  to  Im*  can*fullv  tnated. 
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since  it  may  very  probalily  in  the  end  be  the  better  of  the 
two  (p.  148). 

n.  The  sympathising  eye. — The  important  measures  are 
(1)  atropine,  used  very  often,  as  for  acute  iritis;  (2) 
absolute  rest  and  exclusion  of  lif^ht  l)y  residence  in  a dark 
room  and  with  a Idack  bandage  over  botli  eyes ; (3) 
repeab‘d  leeching  if  the  symptoms  are  severe,  or  counter- 
irritation  I>y  blisters  or  by  a seton  in  chronic  cases.  (4) 
Mercury  is  believed  by  some  to  be  beneficial.  Quinine  is 
sometimes  given.  (5)  As  a nde  no  operation  is  per- 
missible whilst  the  disease  is  still  active,  since  iridectomy, 
performed  whilst  there  are  active  symptoms,  is  followed  by 
closure  of  the  gap  with  fresh  lymph.  Operations  in 
severe  cases  which  have  become  quiet  are  seldom  of  use, 
the  eye  being  generally  then  past  re(;overy. 

The  prng)iosis  is,  as  will  be  gathered,  very  grave;  even 
in  the  mihlest  cases,  when  seen  quite  (>arly,  we  must  l)e 
very  cautious,  for  the  disease  often  slowly  ])rogresses  for 
many  months. 
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INJURIES  or  THE  EYEBALL 

A CLEAR  distinction  is  to  U*  made  U-tween  contusion 
and  concussion  injuries,  and  wounds  of  the  eyelw.ll. 

(1.)  Contusion  and  concussion  injuries. — Rupture  of  the 
eyelntlt  is  commonly  the  n^sult  «>f  s**vere  dim-t  blows.  The 
rent  is  mwrly  always  in  the  sclendic,  either  a little  In^hind, 
or  clo8«*  to  the  corneal  maiyin.  with  which  it  is  concentric ; 
the  conuw  itself  is  hut  seld^mi  rent  by  a blow.  The 
ruptun*  is  usually  lar^r**.  invtdves  all  the  tunics,  and  is 
followed  bv  imiiuHliate  liapinorrha|,fe  lH*twe**n  the  r»*tina  and 
choroid,  and  into  the  vitreous  and  anterior  chamK'rs  ; the 
lens  and  some  of  the  vitreous  often  es«-aj)e ; si^ht  is  usually 
n>«luced  to  }H*n«‘i»tion  of  lijfht  or  of  Iar>,r»'  obj<H’t4«.  The 
conjunctiva,  however,  often  escajies  untom,  and  in  such  a 
case  if  the  lens  pass  throuf^h  the  rent  in  the  wderotic,  it 
will  l*e  held  down  by  the  conjunctiva,  and  form  a promi- 
nent, nniiulHl,  translucent  swelling;  over  the  ruptun*.  The 
diagnosis  «»f  rujdurv*  is  pmerully  twsy,  even  if  the  rent  l*e 
mon*  or  Umis  conwwUHl.  Tlie  eyelwll  often  shrinks  ; but 
occasionally  it  recovers  with  useful  vision.  Imme<liate 
excision  is  ^‘nerally  lH*st  when  the  wound  is  “comjKUind 
but  if  the  conjunctiva  Is*  not  tom.  and  <»ccasionally  even 
when  it  is,  we  should  wait  a few  days  until  the  disap{N*ar- 
ance  of  tlu*  bbsHl  fr«mi  the  anteri<»r  chamlx'r  allows  the 
dtx*|s*r  jwrts  b>  Ih>  se«*n.  The  tnwtment  is  the  same  as  b>r 
I w(>unds  of  the  eye  (p.  159).  When  the  lens  is  lying 

i Inmeath  the  conjunctiva  it  should  Is*  removt^l  when  the 

^ 8cl»*ml  wtmnd  has  healed,  if  we  d**cide  to  save  the  eye. 
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It  may  here  lx‘  mentioned  that  copious  liajmorrha^e, 
accompanied  by  severe  pain,  sometimes  occurs  bctwt'cn  the 
choroid  and  scl(‘rotic  as  tlie  result  of  sudden  diminution  of 
tension,  either  by  an  operation,  such  as  (extraction  of  cata- 
ract or  iridecb)my,  or  by  a glancing  wound  of  tlie  cornea. 
Eyes  in  which  this  occurs  are  for  tlie  most  part  already 
unsound  and  often  glaucomatous. 

JllowH  often  cause  internal  damage  vnfhant  ruiiture  of  the 
hard  coats  of  tin*  eye.  The  iris  may  1k>  torn  from  its 
ciliary  attachment  (coredialysis),  so  that  two  pujiils  are 
formed  (Fig.  dll),  or  the  lens  may  be  loosened  or  displaced 


The  lt*ns  often  becomes  opaque  afterwards  (j).  182).  De- 
tachment of  the  retina  is  often  found  after  severe  blows, 
which  have  caused  luemorrhage  into  the  vitreous. — Blows 
on  the  front  of  the  eye  may  cause  rupture  of  the  choroid,  or 
haemorrhage  from  choroidal  or  retinal  vessels.  These 
changes  are  found  at  the  central  part  of  the  fundus,  and 
if  the  yellow  spot  is  involved  visual  acuteness  is  much 
damaged.  The  rents  in  the  choroid  appear,  after  the 
blood  has  cleared  up,  as  lines  or  narrow  bands  of  atrophy 
bordered  by  pigment,  and  often  slightly  cuiwed  towards 
the  disc  (Fig.  74).  Hsemorrhages  from  the  choroidal 
vessels  without  rupture  of  the  choroid,  usually  leave  some 
residual  pigment  after  absorption.  In  an  eye  predisposed 
to  detfichmcnt  of  retina,  a blow  will  sometimes  determine 
its  occurrence. — Paralysis  of  the  iris  and  ciliary  muscle, 


Fio.  02. — Sei)arntion  of  iris 
following  a blow. 


(p.  183)  by  partial  rupture  of 
its  suspensory  ligament,  so 
that  the  iris,  having  lost  its 
suj)]jort,  will  shake  about  with 
every  movement  (tremnlous 
iris).  Such  lesions  are  likely 
to  be  obscured  for  a time  by 
blet'ding  into  the  anterior 
chamber  and  into  the  vitreous. 


suj)]K)rt 
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with  {partial,  soraetiines  irrp^lar  dilatation  of  the  pujiil, 
are  often  the  sole  results  of  a blow  on  the  eye;  the  defeet 
of  sijfht  can  1h*  renuHlitHl  by  a c*onvex  lens.  Complete 

nx'oven'  is  iiKKleratelv  eoinmon,  the  eiliarv  muscle  n.*- 

» • * 

covering?  Indore  the  iris.  Partial  dilatation  or  imperfection 
of  the  pupil  aft«‘r  a blow  is  sometinn‘s  dejn*ndent  on 
rupture  of  the  sphincter,  one  or  ini>n*  notcht*s  in  tin* 
pupillary  lH)rder  of  the  iris  indicating  the  st*at  of  the 
lesion  or  lesions.  ( For  Traumatic  Iritis  itee  p.  1:14.) 

Gnat  defe<-t  of  sifjht  following;  a blow,  neithei  n*me- 
diefi  by  glasses  nor  accounttsl  for  by  bbsul  in  the  aut«*- 
rior  chamln*r,  will  f^enerally  iman  copious  luemorrlui^e 
into  the  vitr**ous,  with  one  or  another  of  the  changes  just 
mentionetl  in  the  retina  and  chon>id.  The  bloisl  may 
sometinua  l>e  stvn  by  bnal  li^ht,  but  t>ften  its  pres«*nct*  can 
only  lie  infemsl  from  the  o^nv^iue  state  of  the  vitreous. 
Proltably  in  most  of  thew  lasta  th«*  IiIcmmI  comes  fnuii  the 
larjfj*  veins  of  the  ciliiiry  Issly,  but  sometimes  from  the 
vessels  *)f  the  choroid  or  retina.  Tliere  may  In*  no  exU-mal 
(vchyinosis.  The  tension  of  the  ^1o)m>  is  to  ls»  not4sl ; it  is 
not  often  increas«sl  uuhas  inflammation  has  m>t  in,  or  the 
eye  has  lieen  pnwiously  glaucomatous,  and  in  soiiu>  tas«‘s  it 
is  l>elow  nonnal.  The  pro^^^uosis  sh<>uhl  l*e  v«*rv  ^iard«sl 
wheiu'ver  then-  is  rtason  to  think,  frxun  the  o|ta<|ue  stat4*  of 
tli4*  j*arts  U‘hind  tin*  lens,  that  much  bl4><*din^  has  taken 
pla4V,  or  that  the  retina  is  detai-heil,  or  when  the  iris  is 
tremul<»us  or  jiartly  deta4ht*d,  or  if  any  ruj»ture  of  the 
choroid  «au  In*  made  out.  lllo4sl  in  the  anterior  chamlN*r 
is  often  c‘omplet4*ly  abstirls^l  in  a «lay  or  two,  or  ev*-n 
84»metimes  in  a f4*w  hours;  but  in  thi*  vitrc4)us  huimmr 
alwoqition,  thoujfh  rapid,  is  h'ss  compleU*.  and  {s‘nimn4*nt 
ojiai-ities  are  oft4*n  left.  The  US4*  of  atropine,  the  fm|U4*nt 
application,  durinjf  the  first  twenty-four  hours,  of  ice<l 
wat4*r,  or  of  an  eva] smiting  lotion  t4>  the  lids,  and  occa- 
sional U*t*4.diin^;  if  there  l>e  inflammatory  sympt4jms,  will  do 
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all  that  is  possible  for  the  first  week  or  two  after  a severe 
blow  with  internal  hajinorrha^e.  If  the  lens  be  loosened,  it 
may  at  any  time  ai;t  as  an  irritating  foreif^n  body,  or  set  njt 
a glaucomatous  inflammation  (Dislocation  of  Lens,  ]>.  183). 
Now  and  then  optic  neuritis  occurs  in  the  injured  eye  as 
the  immediate  effect  of  the  blow.  Ha3inorrha<'e  behind  the 
choroid  is  believed  by  some  to  account  for  certain  well- 
known  cases  in  which,  after  a blow,  then*  is  defect  of  sight 
without  visible  change,  or  with  localised  temporary  haze  of 
retina  (“  coynmotio  retiiuv").  Temporary  myopia  or  astig- 
matism may  also  follow  a blow  on  the  eye  ; they  depend  on 
altered  curvature  of  the  lens,  and  are  sometimes  entirely 
removed  by  panilysing  the  ciliary  muscle  with  atropine 
{nee  also  Hysterical  Amblyopia). 

(2)  Wounds. — A.  Superficial  abrasions  of  the  cornea 
cause  much  pain,  with  watt'ring,  photophobia,  and  ciliary 
congestion.  They  are  frequently  due  to  a scratch  by  a 
finger-nail  of  a baby  at  the  breast.  The  abraded  surface 
is  often  very  small,  and  shows  no  opacity  ; it  is  detected 
by  watching  the  reflection  of  a window  from  the  cornea 
(p.  19),  whilst  the  patient  slowly  moves  the  eye.  Now 
and  then  the  symptoms  return  after  along  interval  of  cure. 
Many,  if  not  all,  of  the  cases  of  relapsing  bulla?  of  the 
cornea  seem  to  have  originated  in  a slight  superficial 
injury. 

Minute  fragments  of  metal  or  stone  flying  from  tools, 
Ac.,  often  partly  embed  themselves  in  the  cornea  (“foreujn 
body  on  the  cornea  ”),  and  give  rise  to  varying  degrees  of 
irritability  and  pain.  The  fragment  soon  becomes  sur- 
rounded by  a hazy  zone  of  infiltration,  but  it  remains 
easily  visible  unless  it  be  very  small  or  covered  by  mucus 
or  epithelium.  When  in  doubt  always  examine  the  cornea 
by  focal  light  with  magnifying  power  (p.  40). 

The  jmpil  is  often  smaller  than  its  felloiv,  and  the  colour 
of  the  iris  altered,  in  cases  of  superficial  injury  to  the 
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foriieu,  iiulicatiuf'  coiif^ustiou  of  the  iris  (p.  27).  Aotual 
iritis  sometimes  occurs,  but  not  unless  the  corneal  W(»und 
inflame. 

Treatment.— ( Vor  removal  of  forei^m  Isslies  see  Oliera- 
tions.)  After  surface  injuries  a drop  of  castor  oil  mav 
applitnl.  and  the  eye  kept  eloiM'd  for  the  day  with  a jwid  of 
wmldin^  and  a Ivandap:*.  Atropine  is  re<iuireil  if  then*  W 
much  irritation  or  threatened  iritis.  If  hyjs»pyon  ap|»«.*ar 
the  casi*  I*ect>nie8  one  of  hyjs)pyon  uht*r  (j».  108). 

P'orei)fn  IxKlies  often  a^lhen*  to  the  inner  surfiue  of  tin* 
ui»js*r  lid  ; whenever  a |>atient  staU‘8  tlmt  he  has  " s«»me- 
thin^  in  his  eve  '*  and  nothinj;  can  be  found  on  the  cornea, 
the  upi»er  lid  must  l»eevertt‘«l  and  examiiUHl. 

Lurj'e  Isnlies  sometimes  |>ass  far  baik  into  the  upjH*r  «*r 
lower  conjunctival  sulcus,  and  lie  hidden  for  wwks  «»r 
months,  causing,'  onlylm-al  intiammation  and  some  thieken- 
inj4  of  the  conjunctiva.  Sean  h must  U*  miule,  if  luvdful, 
with  a small  scoop  or  i»rol>e  whenever  the  8Usj>icion  arises 
{see  Orbit). 

B.  Hums.  scaUls,  and  injuries  hy  caustics,  tfrc. — The  nui- 
junetiva  and  cornea  an*  often  danuHr<*«l  by  splashes  t»f 
molten  h*jul,  or  by  strong  alkalies  or  acids,  of  which  lime, 
either  quick  or  freshly  slakt*d,  is  the  commonest  The 
t*vel>all  is  not  often  8calde<l,  tin*  lids  closinj^  «piickly 
enouj'h  to  pn*vent  the  entrance  of  st«*um  or  hot  water. 
As  the  full  effi*ct  in  such  cas«*s  is  not  apj>an*ut  for  some 
days,  a cautious  opinion  should  lx*  jfiven  in  the  early 
sta);es. 

The  effects  of  such  ue-culeiits  an*  manifesh*^!  by  (1) 
inHammatitui  of  the  cornea  j>assin^'  into  suppurative 
kemtitis  with  hy)Mq»yon,  in  Iwul  cast*s  ; (2)  m-arrin^,'  and 
shorteninj;  of  the  conjunctiva,  and  in  Ixul  east*s  mlhesion 
of  its  paljx'bral  and  ocular  nurfiu\‘»  — symblej'haron. 

The  most  sujx*rficial  burns  whiten  and  dry  the  surface, 
and  in  a few  hours  the  epithelium  is  shed.  This  is  shown 
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on  the  cornea  l)v  a sharply  outlined,  slightly  dej)ressed 
arcii.  The  surface  is  clear  if  the  damage  be  quite  super- 
ficial an<l  recent,  but  more  or  less  opalescent,  or  even 
yellowish,  if  the  case  be  a few  days  old,  and  the  burn  be 
deep  enough  to  have  caused  destruction  or  inttammation  of 
the  true  corneal  tissue.  When  there  is  much  o])acity  it 
does  not  completely  clear,  and  considerable  flattening  of 
the  cornea  and  neighbouring  sclerotic  often  occurs  at  the 
seat  of  deep  and  extensive  burns.  The  conjunctival 
whitening  is  followed  by  mere  desquamation  and  vascular 
reaction,  or  by  ulceration  and  scarring,  according  to  the 
depth  of  the  damage. 

Treatment.  — In  recent  cases,  seen  before  reaction  has 
Ix'gun,  a drop  of  castor  oil  once  or  twice  a day,  a few 
leeches  to  the  temple,  and  the  use  of  a cold  evaporating 
lotion,  or  of  iced  water,  will  stunetimes  prevent  inflamma- 
tion. If  seen  immediately  after  the  accident,  the  con- 
junctival sac  is  to  lie  carefully  searched  for  fragments,  or 
washed  with  very  weak  acid  or  alkaline  solution  if  a 
liquid  caustic  of  the  opposite  character  have  done  the 
damage.  If  inflammatory  reaction  be  already  present, 
treatment  by  compress,  hot  fomentations,  and  the  other 
means  recommended  for  supj)urating  ulcers  (p.  114),  is 
most  suitalde.  There  is  often  much  pain  and  chemosis 
(see  Operation  for  Symblepharon) . 

c.  Penetrating  wounds  and  gunshot  injuries. — When  a 
jtatieiit  says  that  his  eye  is  wounded,  the  first  step  is  to 
examine  the  seat,  extent,  and  character  of  the  wound, 
ascertain  the  interval  since  the  injury,  and  test  the  sight 
of  the  eye  ; the  next  to  make  out  all  we  can  about  the 
wounding  body,  and  especially  whether  any  fragment  has 
l)oen  left  within  the  eyeball. 

Very  large  foreign  bodies,  such  as  pieces  of  glass,  some- 
times lie  for  long  in  the  eye  without  causing  much  trouble, 
the  largo  wound  having  given  exit  to  the  contents  of  the 
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^rl«)K‘,  and  l)fon  followttl  by  rapid  shrinking  without 
iutlaniination. 

Treatment. — Penetrating  wounds  are  least  si*rious  wluui 
thev  implicate  the  cornea  alone,  or  the  sclerotic  Udiind  the 
ciliary  region,  i.e  | inch  or  more  Udiind  the  cornta. 
Penetrating  wounds  of  the  comta  without  injviiy  to  the 
iris  or  lens,  and  without  any  pnda|>se  of  iris,  an*  nin;; 
thev  generally  do  very  well,  and  if  the  ias«*  Ik*  not  set*n 
until  one  or  two  days  after  the  injury,  the  w«mnd  will 
often  liave  htaletl  firmly  enough  to  n*tain  the  a<{Ut*oUH,  and 
it  mav  Ik*  difficult  to  dtride  whether  the  whole  thickness  of 
tin*  cornea  have  lM*«*n  jK*netraU*<l  or  not.  W»>unds  of  the 
8ch*rotic  seldom  unih*  without  tlu*  inteqK»sition  of  a layer 
of  lymi>h;  when  s«*t*n  tarly  they  should,  if  gaping,  chan, 
and  uncomplieaU*<l  l»y  »*videmv  of  internal  injury,  U* 
tn*atc*«l  hy  the  ins<*rtion  of  fine  sutuna,  which  should  Ik* 
|>asfKHl  only  thnuigh  the  eoujuuetiva,  followed  hy  the  uw* 
of  iw  (p.  1*17). 

Hut  |H*net rating  wt>unds  an*  usually  very  s«*rious  to  the 
injureileye;  the  iris  is  fmpiently  la****rate«l  and  iu<*lmh><] 
in  the  track  of  tin*  wound;  the  lens  is  puiictun*«l,  ami 
lK*e«.»me8  swollen  and  oj>a<jue  from  alwoqttion  of  tin*  aque- 
mis  humour  {traumatic  cataract,  p,  I82j  ; it  is  liable  in  its 
swvdleii  state  to  pn*ss  mi  tin*  ciliaiy*  ])r<K*4*swa,  and  lauw* 
grave  syinjibuns ; extensive  bh*e«ling  |K*rhaps  tak«*s  place 
into  the  vitre«ms;  within  the  first  few  days  purulent 
inHammation  may  destroy  the  eye  (p.  145).  The  felhtw- 
eye  is,  of  c«jurw*,  ofU*u  in  dangi*r  i>f  syiiqathetic  inthunma- 
tion. — Every  case*  has  then*fon*  to  U*  jiidgiKl  fnuii  two 
jHtints  of  view,  the  dainagi*  b)  tin*  injunHl  eye,  and  the  risk 
to  the  sound  one;  and  the  question  whether  to  sm-ritiet*,  or 
attempt  to  save  the  former,  is  sometimes  veiy-  difficult  to 
divide. 

(1)  In  the  two  following  tast*s  the  eye  should  Ik*  sacri- 
tiei*il  at  once.  (1)  If  the  wound,  lying  wholly  or  |»artly  in 
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the  “ (laii^ferous  region”  (p.  147),  be  so  large  and  so  com- 
plicated with  injury  to  deeper  parts  that  no  liope  of  useful 
sight  remains.  (2)  If,  even  though  the  wound  be  small, 
it  lie  in  the  dangerous  region,  and  have  already  set  up 
severe  iritis  (pp.  164  and  145). 

(II)  There  is  a large  class  of  cases  in  which  it  is 
certain,  or  very  probable,  that  the  eye  contains  a forc'ign 
body,  although  the  injury  is  not  of  itself  fatal  to  sight, 
and  has  not  as  yet  led  to  infiammation,  or  to  shrinking,  of 
the  eye. 

The  first  question,  then,  is  whether  the  foreign  body  can 
I Hi  seen  ; the  second,  whether  or  not  it  is  steel  or  iron,  and 
therefore  possibly  removable  by  a magnet.  A foreign 
body,  if  lying  on  or  embedded  in  the  iris,  the  lens  being 
intact,  should  l>e  removed,  usually  with  the  portion  of  iris 
to  which  it  is  attached ; if  loose  in  the  anterior  chamlicr 
its  removal  may  be  difficult.  If  it  can  Ije  seen  emliedded 
in  the  lens  and  the  condition  of  the  eye  lx;  otherwise  favor- 
able, a scoop  extraction  may  be  done  in  the  hope  of  remov- 
ing the  fragment  with  the  lens ; or  the  lens  may  be 
allowed,  or  by  a needle  operation  (p.  176)  induced,  to 
undergo  partial  absorption  and  shrinking,  so  as  to  enclose 
the  foreign  body  more  firmly  and,  when  subsequently 
extracted,  bring  it  away.  If  we  are  certain  that  the 
foreign  body  has  passed  into  the  vitreous,  whether  through 
the  lens  or  not,  and  whether  by  gunshot  or  not,  we  can 
seldom  save  the  eye.  The  foreign  body  can  in  such  a case 
seldom  be  seen,  but  a track  of  o^jacity  through  the  lens, 
with  blood  in  the  vitreous,  or  even  the  latter  alone,  with 
conclusive  history  that  the  wound  was  made  by  a fragment 
or  a shot,  and  not  by  an  instrument  or  large  body,  will 
generally  decide  us  in  favour  of  excision. — These  rules 
need  some  modification  when  the  foreign  body  is  of  iron  or 
steel,  since  it  is  possible  in  certain  cases,  by  means  of  a 
strong  electro-magnet,  to  remove  such  fragments,  even 
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when  lying  in  the  vitreous.  This  may  Ik.*  done  either 
through  the  wound  of  entrance,  mon*  or  less  eularge^l,  or 
through  a fresh  wouml  ma<le  where  the  IkkIv  is  stvn,  or 
lH*lieve«l  to  lie.  Many  forms  of  magnet  have  lH*eu  em- 
j)loye«l,  the  most  sueeessful  usually  l)eing  those  in  which 
a proU'-end^sl  instrument,  jK)werfully  magnetisetl  l»y  lK*ing 
atta-ched  to  the  c<m*  of  an  elei‘tr«.>-miignetie  coil,  is  intn»- 
ductnl  into  the  eye  in  search  of  the  IkhIv.  Though  a ivrtjiin 
numl«*r  of  eyes  have  m»w  l>eeu  savtsl  with  usi'ful  sight  l»y 
means  of  the  magnet,  it  must  In*  rememiKTvd  that  the 
extnw-tion  of  the  foreign  Ixsly  does  not  ensure  the  sjifety  of 
the  eye  ; that  the  eye  may  inflame  or  shrink,  and  reiimin  as 
|M>t4‘nt  a source  t)f  symi>athetic  disejise  as  U*fon*,  esjiei-ially 
so  if  iritis  or  thn>ateneil  [Hino|ihtha]iuitis  were  present  at  the 
time  of  ojKTation.*  Fondgn  Uslit^  tavtisionally  I>ecome 
endsHldetl  at  the  fundus.  Is^yond  the  dangerous  ngion,  and 
cause  no  further  tnmlde.  In  gunshot  caws  the  shot 
ofh'ii  {Misses  out  through  a couiiter-ojs*ning,  and  n'liiains 
without  doing  harm  to  the  orhit,  though  the  eye  is  d»‘- 
stroy<sl.  Oecasionally  the  ehtmtid  and  retina  an*  damiig<>d 
l»y  lm*morrhag»‘  aitistnl  hy  a shot  or  hullet  traversing  the 
orliit  close  to,  Imt  without  demonstralde  lesion  of,  the 
sclerotic. 

(Ill)  Then*  nunain  eases  of  less  seven*  chanu*l4*r,  in 
which  then*  is  no  fon*ign  Unly  in  the  eye:  (1)  the  wound 
is  in  the  ilangeious  rigion  and  coiii|)lieut«*4l  with  traumatic 
cataract;  (2)  in  the  daiigi*rous  n*gion  without  traumatic 
catanu  t ; (3)  the  injury  is  entin*ly  corneal,  and  then*fon* 
not  in  the  daug**nms  /.(Uie,  but  the  lens  and  iris  ar»* 
wound(*4l ; (4)  then*  is  wound  of  cornea  and  iris  onlv,  th«* 

• .Mr  Snell,  of  Sheffield,  who  hai  probably  had  a larger  ex}K*riencc 
of  this  method  lhan  anyone  cUe,  haa  published  (June,  18S3)  an 
excellent  monograph,  in  which  all  the  cases  hitherto  rcccjrded  arc 

given,  in  addition  to  his  own.  Hirschberg’s  monograph  on  the  subject 
(ISS.'j)  brings  the  subject  up  to  later  dale. 
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lens  escapili}'.  In  j^rmip  (2)  there  will  often  much 
(lifhculty  in  deciding  what  to  do,  it  bein^  presumed  that 
the  wounded  eye  shows  no  iritis  or  other  signs  of  severe 
iuHammatiou ; some  of  the  most  difficult  eases  are  those  of 
wounds  by  sharp  instruments  close  to  the  corneal  border, 
with  considerable  adliesion  of  the  iris,  or  in  which  there  is 
evidence  that  the  track  lies  between  the  lens  and  the  ciliary 
processes,  the  lens  not  being  wounded,  and  useful  sight 
remaining.  If  the  patient  be  seen  within  two  or  three 
weeks  of  the  injury,  and  the  sound  eye  show  no  irritation, 
we  may  safely  watch  the  case  f(u-  a few  days.  If  decided 
sympathetic  irritation  (p.  146)  be  present,  and  do  not  yield 
after  a few  days’  treatment,  excision  is  advisable,  even 
though  the  lens  of  the  wounded  eye  be  uninjured.  In 
regard  to  groiip  (1),  excision  is  without  douljt  the  safest 
course  in  all  cases,  whether  or  not  the  eye  be  causing 
sym])athetic  symptoms  or  be  itself  espwially  irritable ; for 
there  is  little  prosjject  of  regaining  useful  vision  in  an  eye 
with  a ciliary  wound  and  traumatic  cataract.  In  group 
(3)  excision  is  necessary  if  the  wound  be  very  large  or 
irregular,  and  in  some  cases  with  small  wound  but  per- 
sistent symptoms.  In  group  (4)  removal  of  the  eye  is  very 
seldom  justifiable,  unless,  the  iris  having  healed  into  the 
wound,  chronic  inflammatory  changes  are  present,  or 
severe  iritis  and  threatened  i)anophthalmitis  come  on. 
The  patient  in  all  open  cases  must  be  warned,  and  must 
be  seen  every  few  days  for  many  weeks. 

When  sympathetic  oidithalmitis  has  set  in  before  the 
patient  asks  advice,  the  rule  as  to  the  excision  of  the 
exciting  eye  is  different  (j).  151). 

The  treatment  of  wounded  eyes  which  are  not  excised  is 
the  same  as  for  ti'aumatic  iritis  and  cataract,  viz.  atropine, 
rest,  and  local  dei»letion  (see  pp.  137  and  182).  If  seen 
l)efoi'e  inflammation  (iritis)  has  begun,  ice  is  to  be  used. 
If  the  iris  have  prolapsed  into  the  wound  the  protrusion 
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should  l>e  drawn  further  out  and  a large  piece  of  iris  cut 
off,  Bo  tliat  the  ends  when  replac*ed  by  the  curette  may 
retract  and  remain  (juite  free  from  the  wound  (see  Iridec*- 
tomy)  ; this  may  l>e  done  as  much  as  a week  after  the 
injury.  Even  when  seen  within  an  hour  or  two  of  the 
wound,  the  prolapse  can  seldom,  in  m}-  exj^erienee,  be 
either  returned  by  manipulation  or  made  to  retract  by 
eserine  or  atropine. 

It  is  sometimes  imjtortant  to  determine  whether  an 
excised  eye  contain  a foreign  Ixsly.  If  nothing  i^an  l>e 
found  in  the  blood  or  lymph,  Ac.,  by  fetding  with  a proln.*, 
it  is  liest  to  crush  the  soft  jiarts,  little  by  little,  betw'wu 
finger  and  thumb,  when  tin*  suuillest  jMirticle  will  Ik?  felt. 
If  a shot  have  enten.*«l  and  left  the  eye,  the  counter-o|>ening 
may,  if  recent,  l>e  found  from  the  inside,  although  m 
irregularity  be  noticeable  outside  the  eyeball. 
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CHAPTER  XI 

CATARACT 

Cataract  moaus  opacity  of  the  crystalliue  leus,  and  is 
due  to  ehauf'es  in  the  structure  and  composition  of  the 
lens-fihres.  The  capsxde  is  often  thickened,  hut  otherwise 
not  much  altered.  The  chau<^es  seldom  occur  throuj^hout 
the  whole  lens  at  once,  Init  hef:fin  first  in  a certiiin  region, 
e.  If.  the  centre  (niiclei(s)  or  the  superficial  layers  {cortex), 
whilst  in  some  forms  of  partial  cahiract  the  change  never 
sjireads  In-yond  the  part  first  affected. 

Senile  changes  in  the  lens. — With  advancing  age  the  lens, 
which  is  from  birth  firmest  at  the  centre,  becomes  harder, 
and  acquires  a vei'y  decided  yellow  colour ; its  refractive 
power  usiially  decreases,  its  surface  reflects  more  light,  and 
its  substance  becomes  somewhat  fluorescent.  The  result 
of  all  these  changes  is,  that  at  an  advanced  age  the  lens  is 
more  easily  visilde  than  in  early  life,  the  pupil  becoming 
greyish  instead  of  being  quitci  black.  This  greyness  of  the 
pupil  may  easily  be  mistaken  for  cataract,  but  ophthalnio- 
sco])ic  examination  shows  that  the  lens  is  transparent,  the 
fundus  being  seen  wdthout  any  appreciable  haze.  It  has 
hitherto  l)een  supi)Osed  that  the  lens  became  smaller  in  old 
age,  but  the  researches  of  Priestley  Smith  have  lately  shown 
that  the  lens  continues  to  increase  in  all  dimensions  so 
long  as  it  remains  transparent.  As  a rule,  however, 

cataractous  lenses  are  undersized. 

The  consistence  of  a cataract  depends  chiefly  on  the 
l)atient’s  age.  The  wide  physical  differences  between 
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catanvots  (ie]*ond  loss  on  variations  in  the  canw',  jkosition, 
or  eharaet^T  of  the  ojwu'ity  than  on  the  (lt‘^nN*  of  natural 
hanlnoHH  wlii«-h  is  projvr  to  the  lens  at  the  time  when  the 
oiMvitv  sets  in.  Ih-low  al>r)ut  thirtv-five  all  eatanu-ts  are 
" soft.” 


Forma  of  General  Cataract 

(1)  Nuclear  cataract. — The  oj«aeitv  U*^ins  in.  ami  n*- 
inains  nion*  «lens«*  at,  the  nucleus  of  the  lens,  thinning  off 
jfrmhially  in  all  diivotions  towanls  the  cort4*x  (F'i^;.  65)  ; 
the  nucleus  is  not  n*ally  o(kai]u<‘,  hut  dens**ly  hazy.  As 
the  |»atients  an*  m*nerally  old.  nuclear  «*atanu-t  is  usmilly 
wnile  ami  hard,  and  also  often  anils*r-coloure«l  or  li};ht 
hn»wnish,  like  “|s‘a-souj>”  fo^. 

(2)  Cortical  cataract. — The  chanj^ji*  Ikoj^nns  in  the  su|>er- 
hcial  j*arts,  and  jf»*nemlly  takes  the  form  of  shar]>lv 
defimnl  lines  or  8tn*aks,  or  triam^ilor  jsitches,  which  |K»int 
towanls  the  axis  of  the  lens,  and  whos<*  slui|s‘  is  de|N>ndent 
on  the  arran^t'inent  of  the  leiis-fihn*s  (Fi^.  6>6).  They 
usually  lie^n  at  the  tnljfe  (equator)  of  the  lens  when*  they 
an*  hidden  hy  the  iris,  hut  when  laiye  enou}^'h  they 
enenwu'h  on  the  pupil  as  whitisli  stn*aks  or  triaiifnilar 
|«ilches.  They  affi*<'t  Isith  the  anh*ri*»r  and  jststerior 
layers  of  the  lens,  and  the  inh'n’eninj;  |>arts  may  Is*  (juite 
«'h*ar.  Sooner  or  later  the  nucleus  als4t  l)ecoim*s  hazv 
(inix(><l  catanu't),  and  the  whole  lens  eventually  jfets 
opa<jue. 

Some  cases  of  the  lai>r**  class  know'n  as  “ S4*nile  ” or 
“ hanl  ” c*ataract  an*  nuclear  from  U*>;inuin^  to  end,  i,  e. 
h>rim*tl  hy  jfradual  extension  of  diffusinl  o|MU*ity  fnun  the 
ct*ntn*  to  the  surfa<v  ; more  commonly  they  are  of  the 
mix(*il  variety. 

A few  i*ataraets  lH*vfinninff  at  the  nuch*us,  and  many 
ls*«inninj'  at  the  cortex,  an*  not  s**nile  in  the  sense  of 
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accom])anving  old  age,  and  are  tlierefore  not  hard.  Some 
such  are  caused  bv  dialKdes,  hut  in  many  it  is  impos- 
sible. to  say  why  the  lens  should  have  become  diseased.* 
Meyhdfer,  observing  that  opacities  in  the  lens  are  dis- 
])roportionately  common  in  glass-blowers,  suggests  that 
radiant  heat  may  act  as  a direct  cause  of  cataract  (1886). 
Many  of  them  are  known  as  “ soft  ” cataracts  when  com- 
plete. They  generally  form  quickly,  in  a few  months.  A 
few  are  congenital.  Whether  nuclear  or  cortical,  they  are 
whiter  and  more  \iniform-looking  than  the  slower  cataracts 
of  ohl  age,  and  the  cortex  often  has  a sheen  like  satin  or 
mother-of-pearl,  or  looks  flaky  like  spermaceti. 

In  some  cortical  cataracts  we  find  only  a great  numlier 
of  very  small  dots  or  short  streaks  (dottc'd  cortical 
cataract)  ; this  form  is  generally  stationary  or  nearly  s(j 
for  years.  Occasionally  a single  large  W(.‘dge-shaix‘d 
oj)acity  will  form  at  some  part  of  the  cortex,  and  rt'main 
shitionary  and  solitary  for  many  years.  Sometimes  in 
suspected  cataract,  though  no  opaque  strim  are  visible  by 
focal  illumination,  one  or  more  dark  streaks  (“  stria3  of 
i-efraction  ” — Bowman)  are  seen  with  the  mirror,  altering 
as  its  inclination  is  varied,  and  having  much  the  same 
ojdical  effect  as  cracks  in  glass  ; these  “ flaws  ” shoidd 
always  he  looked  on  as  the  lK*ginning  of  cataract. 


Parfinl  Cataract 

Three*  fonns  need  special  notice. 

(1)  Lamellar  (zonular)  cataract  is  a jeeculiar  and  well- 
marked  form  in  which  the  superficial  lamina  and  the 

* Lowered  blood-supply  from  ntlieromii  of  tbe  carotid  lias  lately 
been  suggested  ns  a cause  in  some  cases  (Michel).  Cataract  does  not 
seem  to  be  often  related  to  renal  disease  ; but  when  renal  albuminuria 
is  present  in  a case  of  cataract,  tbe  prognosis  for  operation  is  decidedly 
less  favorable  than  usual. 
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nuch'us  of  the  lens  are  clear,  a layer  or  shell  of  ojiacity 
pr»‘S4'nt  lx*twe«'n  them  (Fi>j.  68).  Examination 
shows  a (le^>nenite«l  layer  lK»tw(H*n  the  nucleus  ami  i‘ort«*x  ; 
in  all  the  cas<*8  the  nucleus  luvs  Uvn  ft)uml  <le^‘uerat*Hl. 
It  is  proluhle  that  the  oj>acity  is  prescuit  af  hirth ; it  ct‘r- 
tainly  never  forms  late  in  life.  The  assixuation  of  lamellar 
eatanu-ts  with  rickets,  and  with  a inarktHl  deformity  of  the 
|M*rmanent  ttn-th,  consisting  of  an  almiptly  limihsl  diti- 
ciency  of  the  enamel  on  the  j>art  furthest  from  the  f^ums, 
is  a very  common  one.  The  te«>th  aff«vt«Hl  are  the  first 
molars,  canines,  and  incisors  of  the  |H*rmaneiit  8«-t ; the 
ileiital  chan^fes  are  (piih*  different  from  thos«*  which  an* 
pathognomonic  of  inh«*rit4*«l  syphilis.  The  ^reat  majority 
of  the  sul»je<*ts  of  lamellar  catara«-t  jfive  a history  <»f  infan- 
tile convulsions.  The  catunu't  is  pn>l>at>ly  ilue  to  souu* 
t4*m|M»niry  interference  with  the  nutrition  of  the  lens  in 
intm-uterine  life,  during  the  deposition  of  the  afTei'tt*^! 
layers.  Mr  Hiit(‘hins<m  has  etdhvt^*^!  iiianv  fa«*ts  in 
favour  of  the  U-lief  that  the  dental  d«*fe<*t  is  due  to 
stomatitis  int«*rferinj;  with  the  mlcificntion  of  th«*  enamel 
Is'fon*  tlu*  erupti*»n  of  the  t^s'th,  and  that  men'iiir  is  the 
caus«*  «»f  tlH*st«>matitis.  On  this  hy|s»th**sis  the  <H>incidt*m*e 
of  the  d«*ntal  def»vt  and  of  the  catanud  is  due  to  m«*n*urv 
having;  Ihh>h  ^fiveii  for  the  convulsions  fnun  which  th**s«* 
childn*n  suffer.  It  is  n*asonahle  to  sup{s»s«*,  how«*ver,  that 
the  d**f«H't  of  the  crystalline  h*ns  and  of  the  enamel,  ls»th 
of  them  «*pihlastic  structures,  may  lx*  cnus4*<l  l»v  S4»m** 
common  iiiHueiuv.  The  size  of  tin*  o{>iujue  lamella  or 
shell,  ami  tlien*f(»n*  its  depth  from  the  surfa<*4*  of  the  lens, 
an*  s\ilij»*«*t  t<i  nmch  variation,  and  it  may  lx*  much  smaller 
than  is  shown  in  the  fi^mn*.  The  o|»a<*ity  is  oft«*n 
stationary  for  years,  jx*rhaps  for  life,  hut  cam*s  are  soim*- 
times  met  with  in  which  we  cannot  douht,  from  the 
history,  that  tlu*  ojim’ity  has.  without  <*xt4*mlin^  |x*r- 
ceptihly,  ixH*»ime  more  dens4';  instances  of  lamellar  oj*eitv 
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spreading  to  the  whole  lens  are,  however,  aj)parently  very 


rare. 

(2)  Pyramidal  m/arac/. —A  small,  sharjily-defined  spot 
of  chalky- whitt'  opiudty  is  jiresent  in  tin*  middle  of  the 
pupil  (at  the  anterior  jwle  of  the  lens),  looking  as  if  it  l.ay 
upon  the  capsule.  When  viewed  sideways  it  seems  to  he 
superficially  enilK'dded  in  the  lens,  and  also  sometimes 
stands  foi-wards  as  a little  nipj)le  or  pyrami<l  (Pig.  6:i). 
It  consists  of  the  degenerated 
products  of  a localised  inflam- 
mation just  Ismeath  the  lens- 
capsule,  with  the  addition 
of  organised  lymph  derived 
fnnu  the  iris  and  deposited 
on  the  front  of  the  caj)sul(*, 
the  ea])S\ile  itself  Ix'ing  puck- 
ered and  folded  (Fig.  64).  It 
is  a stationary  form,  scarcely 
ever  l)eeonung  general. 

Pyramidal  cahiract  is  the 
result  of  central  p(*rforating 
ulceration  of  the  cornea  in 
early  life,  and  of  this  ophthal- 


Fig.  G3. — I’yrnniidul  ciitimict 
seen  from  the  I'ront  and  in 
section. 


Fig.  64. — Magnified  section  of 
an  anterior  jiolar  cataract  of 
eleven  years’  formation.  A 
complete  layer  of  hyaline 
capsule  lined  by  cells  is  shown 
behind  the  ojiacity,  and  a 
hyaline  layer  in  front  of  it 
(after  Treacher  Collins). 


mia  neonatorum  is  nearly  always  the  cause  ; it  is  therefore 
often  associated  with  corneal  nelnda.  The  contact  hetween 
the  exposed  part  of  the  lens-ca])sule  and  the  intlamed 
cornea,  which  occurs  when  the  aipieous  has  escaped 
through  the  hole  in  the  ulcer,  aj>]tears  to  set  uj)  the 
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l<K*alistHl  8ul>oa])8ular  inflammation.  Iritis  in  veri’  tnirlv 
life  may  also  cans«'  similar  ojKU-ities  at  the  ]M>intK  of  a*llu‘- 
si(»n  l»*‘two«‘n  the  iris  ami  lens. 

The  term  anferior  polar  cataract  is  applunl  lK>th  to  the 
form  just  (lesi-rilsMl  ami  to  tvrtain  rar**  east's  in  which 
|.jenenil  catanu-t  lie^ins  at  this  |»an  of  the  lens. 

(3)  Cataract,  which  afterwards  liectunes  jfeneral,  nmv 
Is'^in  as  a thin  layer  at  the  middle  of  the  hinder  surfatv 
of  the  lens  (fHuiterior  polar  cataract)  (F’ij;.  tJ7).  Then*  an* 
many  varieties,  hut  in  ffcneral  the  jsde  itself  shows  the 
most  chan>;e,  the  oj»aeity  radiating  outwards  fnun  it  in 
mon*  or  h*s8  rej^ihir  s|»okes.  The  colour  a|>{M*ars  >'n*vish, 
yellowish,  or  even  hrown,  l>eeause  seen  through  the  wlude 
thickness  of  the  lens.  SoiiietiuH's  the  o{iiu‘itv  is  <}ue  ttt 
foniiations  a<lhcn*nt  to  the  liuek  of  the  capsule,  ».  e.  in 
front  of  the  vitmuis ; hut  this  can  seldom  Is*  prov«*<l 
<lurin>;  life.— Catanu*t  lH*^innin};  at  the  |H>sterior  |Kde  is 
(»ft<*n  a si^  of  dis«*as«‘  «>f  the  vitn*ous  de|K*ndin^  on  cho- 
roidal mis«*hief  ; it  is  common  in  the  later  ship's  of  n*tinitis 
pigmentosa  and  s*'vere  choroiditis,  ami  in  hijfh  «h*jfn*«‘s  of 
myopia  with  dis*>as4«  of  the  vitn*ous.  The  pnt^i4»sis,  th«*n*- 
fon*,  shouhl  always  U*  j;uanh*<l  in  a cas**  of  catanu*t  when* 
tlu*  prim*i|ial  jwirt  of  th»*  ojuu-ity  is  in  this  ]Ntsitioii. 

Wh**n  a cataract  forms  without  known  ct>nm*4  ti<iii  with 
..thcr  <lis<>as4>  of  tlu*  »*ye,  it  is  said  to  U*  " primary.”  Tlu* 
term  rrcotulanj  cataract  is  use<l  wlu*n  it  is  tlu*  (*oim*4|Uem*** 
of  soiiu*  l«H*al  «lis«*as4*.  such  as  s«*vcn*  irid«H*yclitis.  ^]am*oma. 
dehwhuu*nt  4>f  flu*  n*tina.  4>r  tlu*  ;,Towth  of  a tumour  in 
tlu*  eye.  IVimary  catanut  is  symmetri<*al  in  most  cas<*s, 
hut  an  iiit«*rval,  wlii<*h  may  ev»*n  ext«*iul  to  s<*v«*ral  v**Jirs, 
usually  s**|«inites  its  ons«*t  in  the  two  eyes.  Stvondan 
eafanu't,  of  omnw*.  may  or  may  not  Is*  svmuu*tri<*al. 

PiaijHociM  of  cataract.-  Tlu*  suhj«*<*tiv«*  symptoms  of  cata- 
nu*t  de|K*ml  almost  soh*ly  on  tlu*  ohst  met  ion  and  distortion 
of  the  ent<*rin^  lij^ht  l)V  theo|Mu*iti«*s.  OI»j«s*tiv4*lv,  catanu-t 
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is  shown  in  advanced  cases  bv  the  white  or  f^rey  condition 
of  the  jmpil  at  the  plane  of  tlie  iris ; in  earlier  stages  by 
wliitisli  ojiacity  in  the  lens  when  examined  by  focal  lit^ht 
(p.  30),  and  by  corresponding' dark  portions  (lines,  spots,  or 
patches)  in  the  red  pupil  when  examined  by  the  ophthal- 
moscope mirror. 

Both  subjective  and  objective  symptoms  differ  with  the 
position  and  quantity  of  the  o]>acity.  When  the  whole  lens 
is  o])afiue  the  pupil  is  uniformly  whitish;  the  opacity  lies 
almost  on  a level  with  the  iris,  no  space  intervening',  and 
consequently,  on  examiniiif'  by  focal  liKht  we  find  that  the 
iris  casts  no  shadf)w  on  the  o]>acity  ; the  brif'htest  lif'ht 
from  the  mirror  will  not  penetrate  the  lens  in  quantity 
enough  to  illuminate  the  choroid,  and  hence  no  red  reflex 
will  be  oldained.  Such  a cataract  is  said  to  Ik;  mature  or 
“ rij)(>,”  and  the  affechMl  eye  will  be  in  ordinary  terms 
“ blind.”  If  lM)th  cahiracts  be  equally  advanced,  the 
patient  will  be  unable  to  see  any  objects;  but  he  will  dis- 
tinguish quite  easily  lH.‘fween  lif'ht  and  sluwle  when  th<‘  eye 
is  alternately  covered  and  uncovered  in  ordinary  daylif'ht 
(^'ood  perception  of  lif'ht,  p.  /.),  and  will  tell  correctly  the 
position  of  a candle  flame  (K^od  in’ojection).  The  pupils 
should  l)e  active  to  lif'ht  and  not  dilated,  the  lension 
uonnal. 

In  a case  of  incipient  cataract  the  patient  complains  of 
t'radual  failur(>  of  sif'ht,  and  wt>  find  the  acuteness  of  vision 
(p.  24)  im])aired,  }»roI)ably  more  in  one  eye  than  in  the 
other,  and  more  for  distant  than  for  ii(!ar  objects.  In  the 
earliest  staf'es  of  senile  cataract  some  d<‘f,'ree  of  myopia  may 
be  developed  (Chap.  XX),  or,  owiiif?  to  irref'ular  refraction 
by  the  lens,  the  i>atient  may  see  with  each  eye  two  or  more 
inuif'es  of  any  object  close  together  {jmhjopia  mtiocularis). 
If  he  can  still  read  moderate  type,  the  glasses  appro] »riate 
for  his  age  and  refraction,  though  giving  some  help,  do  not 
remove  the  defect.  If,  as  is  usual,  he  be  presbyopic,  he  will 
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l)e  likelj  to  choos*'  over-8tron>^  spectacles,  ami  to  placv 
ohjerts  too  close  to  his  eyes,  so  as  to  obtain  larp>r  r»‘tinal 
iina4,'es  (p.  13j,  ami  thus  coiiijs-nsate  for  want  of  clearness. 
In  nuch*ar  cataract,  as  the  axial  rays  of  liirht  an*  most 
(»l)strnct4*<l,  si^'ht  is  often  Is'tter  when  the  jmpil  is  ratl»*r 
lar>^‘.  ami  such  j>atients  tell  us  that  they  see  lietter  in  a 
(lull  lifjht,  or  with  the  l«u*k  to  the  window,  or  wlu*n  shading' 
the  eyes  with  the  hand.  In  the  cortical  and  iiion*  diffus4*d 
forms  this  symptom  is  less  marktsl. 

On  examining;  hy  focal  li>;ht  (the  jmpil  having  Ims'U 
dilat«*d)  an  immature  unclear  cataract  ap|H‘ars  as  a y«*llowish, 
nith»*r  dtH*ply -seated  haze.  U|sm  which  a shadow  is  cast  liy 
the  iris  on  the  side  from  which  tin*  livtht  comes  (3,  Fi^.  d-'i). 

3 ? • 

Fio.  65. — Nuclear  cataract.  1.  Section  of  lent;  ojiacily  deii»e*t  at 
centre.  2.  Opacity  a«  »eeii  by  tranimitted  light  (oplitliHlmo«co}>e 
mirror)  witli  dilated  pupil.  3.  Ojiacily  at  wen  by  reflected  liglit 
(focal  illuininatiuu).  Tlio  pupil  i»  »up|s»wd  to  1st  dilatid  by 
atrojiine. 

( )ii  now  usin^  th**  mirmr  this  same  o|uicity  ap|s*ars  as  a dull 
lihir  in  the  an*ji  of  the  nsl  pupil,  darkest  at  thecentn*.  and 
irmdually  thinniiij;  off  on  all  sides,  so  that,  at  tlu*  marv'iii 
<»f  the  piipil.  the  full  n*d  choroidal  n*tlex  may  still  U*  pn*- 
S4*nt  ; the  details  of  tlu*  fundus,  if  still  visible,  an*  obs<*unsl 
by  th»*  hazy  h*ns,  tin*  haz<*  lK*in^  thickest  when  we  hsik 
through  the  C4*ntn*  of  th«*  pupil  (*i,  h’i^.  ••.'>).  If  th«*o{iacity 
U*  dens4*  and  lar^'e,  a faint  dull  n*dm*ss  will  la*  visibh*.  and 
that  only  at  th**  lH>rd**r  of  th**  pupil. 

Cortical  oi'acitiee,  if  small  and  (*onfimsl  to  the  (**|uator 
(or  »*d>f»*)  *>f  the  l**ns,  do  not  int**rf**n*  with  sij;ht  ; th«*y  an* 
t*asily  d**t<s*t*Hl  with  a tlilated  pupil  by  throwintr  litfht  very 
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ohlirjuely  l)ehiiicl  tlic  iris.  When  large  and  encroaching  on 
the  pupil  tliey  are  visible  in  ordinary  daylight.  Tliey  occur 
in  the  fonn  of  dots,  streaks,  or  wedges  ; seen  hy  focal  light 
they  are  white  or  greyish,  and  more  or  less  sharjily  defined 
according  as  they  are  in  the  anterior  or  posterior  lay<>rs  (3, 
Fig.  Gd).  With  the  mirror  they  aj.pi-ar  black  or  greyish, 
and  of  rather  smaller  size  (2,  Fig.  GG)  ; and  if  the  interven- 


Kio.  6G. — Cortical  cataract.  Itofercnccs  as  in  preceding  figure. 


ing  substance  lie  clear,  the  details  of  the  fundus  can  be 
seen  sharply  lietween  the  bars  of  optu-ity.  Some  forms  of 
catanu-t  begin  with  innumerable  minute  dots  in  the  cortical 
layer. 

Ponlerior  polar  opacities  are  seldom  visible  without  care- 
ful focal  illumination,  w'hen  we  find  a patchy  or  stellate 
figure  very  deeply  seated  in  the  axis  of  the  lens  (3,  Fig.  G7)  ; 
if  large  it  looks  concave  like  the  bottom  of  a shallow  cu}>. 
With  the  mirror  it  is  seen  as  a dark  star  (2,  Fig.  G7),  or 


Fio.  G7. — Posterior  polar  cataract.  Itcfercnccs  as  before. 


network,  or  irregular  patch,  but  smaller  than  when  seen  by 
focal  light. 

The  diagnosis  of  lamellar  cataract  is  easy  if  its  nature 
be  understood,  but  by  beginners  it  is  often  diagnosed  as 
“ nuclear.”  The  ])atimits  are  generally  children  or  young 
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a<lult8;  thfv  complain  of  “near  sij^ht  ” rather  than  of 
“cataract;  ” for  the  o|>acity  is  not  usually  very  dense,  and 
whether  the  ndraction  of  their  eyes  be  really  myopic  or  not, 
they  (like  other  cataractous  patients)  com[»en8ate  for  dull 
retinal  ima+'es  liy  holdinj'  the  object  nearer,  and  so  increas- 
ing' the  size  of  the  imap.*s  (p.  13).  The  acuteness  of  vision 
is  alwavs  defective,  an«l  cannot  Ik?  fully  remedied  l>y  any 
^'hisses.  They  often  see  rather  Indter  when  the*  pupils  an* 
dilaU*<l,  either  by  shading  the  eyes  or  by  nu'aiis  of  atn>pine  ; 
in  the  latter  case  convex  ^lass«*s  ( -f  4 or  + 4 5 D.)  an* 
nec«*ssary  for  rea<linf'.  The  pupil  pn*s**nts  ad«M*ply-s**al4Hl, 
slif'ht  j^'n*yness  (4,  Fi^;.  fi8),  and  when  diluted  with  atropine 
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Kio.  tiS. — ItHiucllar  1,  2,  <1,  aa  Wfort*.  Fig.  t aliow* 

grv^iieM  of  the  umiilatvd  pupil  owing  to  the  U^era  of 
o|Micity  being  deeply  seMted. 

the  outline  of  the  shell  of  o|iU4‘ity  is  ex|M>st*<l  within  it. 
This  ojiacity  is  sharply  detim*<l.  cin-ulur  and  whitish  by  focal 
litflit,  inters|iers<*<l  in  many  cas«*s  with  white  s{s.>cks,  which 
at  its  wpiator  ap|N*ar  as  little  projwtions  (3,  Fi^.  bH).  Jly 
fiH*al  illumination  we  easily  make  out  that  tlu*  ojiacity  «•on- 
sists  of  two  distinct  lavers,  that  then*  is  a laver  of  clear 

» w 

lens  sulistance  (cortex)  in  front  of  the  anterior  layer,  and 
that  the  margin  (enjuator)  of  the  lens  is  clear.  By  the 
mirror  the  ojiacity  ajijM.*ars  as  a disc  of  nearly  uniform 
^freyish  or  dark  colour,  sometimes  with  jirojoctious,  or 
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darker  dots,  and  surrounded  by  a zone  of  brifrlit  red  re- 
flection from  the  fundus  eorrespondinf>;  to  the  clear  margin 
of  the  lens  (2,  Fi^.  68).  The  opacity  often  a})pear8  ratlier 
denser  at  its  boundary,  a sort  of  riu},^  iK-ing  formed  there  ; 
and  in  some  cases  quite  larj^e  spicules  or  patches  project 
from  the  i>art.  Not  only  does  the  size  of  the  0})aque  lamella, 
and  therefore  its  depth  from  the  surface  of  the  lens,  differ 
[greatly  in  different  cases,  but  its  thickness  or  deforce  of 
opacity  varies  also.  The  disease  is  nearly  always  symme- 
trical in  the  two  eyes.  Occasionally  there  are  two  shells  of 
opacity,  one  within  the  other,  separated  by  a certain  amount 
of  clear  lens  substance. 

Tile  lens  maybe  cataractous  at  birth  (congenital  cataract). 
This  form,  of  which  there  are  several  varieties,  is  nearly 
always  symmetrical,  and  generally. involves  the  whole  lens. 
Ofk'ii  tlie  develojmient  of  the  eyeball  is  defective,  and 
though  there  are  no  synechim,  the  iris  may  act  badly  to 
atropine.  Cases  are  seen  from  time  to  time  in  which 
juvenile  or  perhajis  congenital  cataract  appears  in  many 
members  of  a family,  even  in  several  generations. 

Prognosis  of  cataract. — a.  Course. — Although  opacities 
in  the  lens  never  clear  up,*  they  advance  with  very  varying 
rapidity  in  different  cases.  As  a rough  rule,  the  jirogress 
of  a general  cataract  is  rapid  in  proportion  to  the  youth  of 
the  patient.  Cataracts  in  old  ]ieople  commonly  take  from 
one  to  three  years  in  reaching  maturity — sometimes  much 
longer ; there  are  cases  of  nuclear  senile  cataract  where  the 
o[iacity  never  spreads  to  the  cortex,  and  the  cataract  never 
iK'comes  “ complete,”  though  it  may  become  dry  and  “ ripe” 
for  oi^eration.  If  the  lens  be  allowed  to  remain  very  long 
after  it  is  opaque,  further  degenerative  changes  generally 
occur ; it  may  become  harder  and  smaller,  calcai'cous  and 
fatty  granides  being  formed  in  it ; or  the  cortex  may  liquefy 
whilst  the  nucleus  remains  hard  (Morgagnian  cataract). 

* Except  sometimes  in  diabetes  (Chap.  XXIIl). 
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A eon>j:onitiil  cataract  may  uuJcr^  al»8orj»tiua  and  shrink 
to  a thill,  firm,  mcmhranous  disc.  catarac-t  in  youn^ 

adults,  from  whatever  cause,  is  ^'cnerally  i-omj>lete  in  a few 
months. 

h.  Sight. — Th«“  jiHignosis  after  operation  is  when 

there  is  no  other  disease  of  the*  eye,  and  when  the  }>atient 
(although  advauceil  in  years)  is  in  fair  ^\*neral  health. 
It  is  not  so  ^«kk1  in  dial»etes,  nor  when  the  jatient  is  in 
obviously  1««1  health,  the  eyes  lit'iu^  then  U*ss  tolerant  of 
oiK*ration.  — In  the  lamellar  and  other  con^*nital  varieties 
it  must  l)e  j'uarded,  for  the  eyes  are  often  defective  in 
other  res{s*cts,  and  sometimes  very  intolerant  of  o|)enition  : 
the  intellect,  t<s>,  is  sometimes  defivtive,  n*nderin>^  the 
{>atient  less  able  to  make  j>r»»|K*r  use  of  his  eyes. — In 
traumatic  cataract  of  courw*  everythinj;  de|>ends  on  the 
details  of  the  injury  ( j>p.  158,  18*2),  but  as  a rule  the 
youii).fi*r  the  jmtient  the  U*tter  the  pn>s|H,*ct  of  a quiet  and 
uneomplicaU**!  alwoqttiou  of  the  lens. 

In  evei*A'  case  of  immutun*  catanu't,  the  vitn*ous  and 
fundus  should  Ih*  can*fully  examini*ii  by  the  ophthal- 
moscoia*,  and  the  ivfraction  aseertaine<i.  The  pn*wnceof 
hi^h  myopia  is  unfavorable,  and  the  same  is  tnie  of 
o|Micitit*s  in  the  vitn*t»us,  indicating,  as  they  usually  d<», 
tluit  it  is  tluid.  Any  dis«‘u.se  ol  the  chonud  or  retina  will 
of  course  Ik*  pn‘judieial  in  projs»rtion  to  its  ]s»sition  and 
extent.  In  ever}*  case  In'fore  diridinff  U»  i»|K.*rut4*,  the  state 
of  the  conjunctiva  and  lacrimal  |>assaf^‘s  (p.  178),  the 
tension  of  the  eye,  and  the  size  and  mobility  of  the  pupils 
to  li^fht,  are  to  U*  carefully  uoU*<l. 

Treatment. — In  the  early  stag's  of  st*nile  and  nuclear 
cataract,  si^^dit  is  iinprovt*d  by  ke«*pinjf  the  pupil  imsle- 
rately  dilat«*d  with  a weak  mydriatic  solution  (one  eij'hth 
of  a ^'raiu  of  atropine  to  the  ounce),  used  alsmt  three 
times  a week.  Dark  j^lasses,  by  allowing  some  dilatation 
of  the  pupil,  also  assist.  iSteuoiiaiu  glasses  are  sometimes 
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useful.  With  those  exceptions,  iiotliiu^  except  operative 
treatment  is  of  any  use. — The  nianaf^ement  of  lamellar 
cataract  recpiires  separate  description. 

Operations  for  the  removal  of  cataract  are  of  tliree  kinds: 
(1)  Extraction  of  the  lens  entire  throujifh  a large  wound  in 
the  cornea,  or  at  the  sclero-corneal  junction,  the  lens- 
capsule  remaining  behind.  By  a few  operators  the  lens  is 
removed  entire  in  its  capsule.  {'2)  For  soft  cataracts, 
tjradual  absorption,  by  the  agency  of  the  aqueous  humour 
a<lmitted  through  needle  ]tunctures  in  the  capsule,  just  as 
afti>r  accidental  traumatic  cataract  (needle  operations,  solu- 
tion,  discission).  The  operation  needs  repetition  two  or 
three  times,  at  intervals  of  a few  weeks,  and  the  whole 
process  thendore  occupies  three  or  four  months.  (3)  For 
soft  catanuds,  removal  by  curette  or  suction  syrimje,  intro- 
duced into  the  anterior  chandler  througli  a small  wound 
near  the  mar»gin  of  tlie  cornea,  tlie  whole  lens  having  1x*en 
freely  lu'oken  iq»  by  a discission  oj>eration  a few  days  pre- 
viously (Chap.  XXII).  The  use  of  the  suction  syringe 
is  atUmded  by  risk  of  irido-cyclitis ; evacuation  of  the 
swollen  lens  along  the  groove  of  a curette  just  j^assed  into 
the  wound  is  much  safer,  and  is  almost  equally  effectual. 
The  great  advantage  of  this  method  over  that  of  gradual 
absorption  is  the  saving  of  time,  almost  the  whole  lens 
being  removed  at  one  sitting. 

Extraction  is  necessary  for  cataracts  after  alx)ut  the  age 
of  forty.  The  lens  from  this  age  onwards  is  so  firm  that 
its  absorption  after  discission  occiques  a much  longer  time 
than  in  childhood  and  youth  ; moreover,  as  already  stilted, 
the  swelling  of  the  lens  after  wound  of  the  capsule  is  less 
easily  borne  as  age  advances,  and  hence  solution  ojK'rations 
become  not  only  slower  but  attended  by  more  danger. 
Indeed,  though  suction  and  solution  operations  are  ajipli- 
cablc  up  to  about  the  age  of  thirty-five,  extraction  is.  often 
practised  in  preference  at  a much  earlier  age. 
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If  one  eye  present  a complete  cataract  whilst  the  si^ht 
of  the  other  is  |)erfect,  or  at  least  8t>rviceahle,  rt*moval  of 
the  cataract  will  confer  little  immediate  l>enefit  on  the 
patient.  Indeed,  if  one  eye  be  still  fairly  the  i>atient 
will  often  lx?  dissatisfied  by  finding  his  oj>erat<*d  eye  less 
usi'ful  than  he  ex|>ected,  j)erhap8  even  not  so  useful  as  the 
other.  In  senile  cataract,  therefore,  it  is  usvially  Ix^st  not 
to  op«‘rat<'  so  long  as  the  lens  of  the  other  eye  remains 
nearly  cK*ar;  but  as  soon  as  it  l>ecomeH  sufficiently  aff»*ct<Hl 
to  interfere  seriously  with  vision,  extrai-tion  of  the  cataract 
from  the  first  eye  is  advisable,  providM  that  the  |>atient 
hiis  a fair  prosp**ct  of  life.  The  cataract  in  the  first  eye 
may  lie  over-ri}i«‘  and  less  favorable  for  ojieration  if  it  Is* 
left  until  the  8tH*ond  eye  is  quih*  ready.  The  removal  of 
a single  cataract  in  young  jx-nxins  is  often  exjxilient  on 
account  of  apj>earance.  In  all  ias**s  of  single  (ataract  it 
must  lx>  explaintsl  that  after  the  oj^x*ration  the  two  eyes 
will  not  work  together  on  atx*ount  of  the  extreme  difference 
of  refraction.  (See  Anisometropia.) 

Even  when  l)oth  tataracts  are  mature  at  the  same  time, 
it  is  safer  to  remove  only  one  at  ontv,  Is^aus**  the  after- 
treatment  is  mon*  lasily  tarriM  out  u|»on  f»n«*  eye  than 
l)ofh,  and  Ix^cause  aft«*r  the  double  oji^'ration  anv  untoward 
n*sult  in  one  eye  adds  to  the  diffi<-ulty  of  managing  its 
fellow  ; while  a lad  n*sult  after  single  extraction  enables 
us  to  take  es|xx  ial  pnxautions,  or  to  modify  the  o|»**ration 
for  the  second  eye.  Even  if  the  jatient  be  so  old  or  feeble 
that  tht>  »*cond  eye  may  never  come  to  o|x*ration.  we  shall 
consxilt  his  int«*rest8  ls*tter  by  endtavonring  to  give  him 
one  gtxxl  eye  than  by  risking  a la<I  result  in  attempting  to 
ri'stoit*  lx>th  at  the  same  time. 

Catanu-t  occurring  after  the  age  of  forty  can  seldom  lx.* 
safely  extra<  te<l  until  it  is  complete  or  “ rijx*  ” (p.  1 70).  The 
transparent  |xu-tions  of  an  immatun*  cataract  cannot  lx* 
loinpletely  n*inov»*d,  }»artly  Ixx-ause  they  are  stickv,  jxirtlv 
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l)ecauRO  they  cannot  be  seen  ; and,  remaining  behind  in 
tlu!  eye,  they  act  as  irritants,  and  often  set  up  iritis.  In- 
complete juvenile  cataract  (e.  (j.  lamellar  cataract)  may  be 
safely  ripened  by  tearing  the  capsule  with  a needle  {see 
Discission  and  Suction) ; but  hard  cataract  cannot  l)e  so 
treated  because  the  lens  is  too  hard  to  absorb  the  aqueous 
well,  and  the  senile  eve  is  intolerant  of  injurv  to  the  lens 
(p.  183). 


Several  years  ago.  Professor  FOrster,  of  Breslau,  proposed  a plan 
for  hastening  the  completion  of  very  slow  senile  caUiracts;  imme- 
diately after  the  iridectomy  he  bruises  the  lens  by  rubbing  the  cornea 
firmly  over  the  pupil  with  a cataract  spoon  or  other  smooth  instru- 
ment; the  capsule  is  not  ruptured,  hut  the  lens-fibres  are  broken  up 
or  so  changed  that  they  often  become  opacpie  a few  weeks  or  months 
after.  Others  adopt  the  safer  plan  of  bruising  the  lens  directly  by 
means  of  a small  bulbous  spatula  i)assed  through  the  corneal  wound. 
These  methods  are  very  uncertain,  somcliines  having  no  effect,  but 
the  latter  modification  may  be  employed  without  risk  in  suitable  eases. 

The  principal  causes  of  failure  after  e.vtraction  of  cataract 
are — 

(1)  Hivmorrhagc  Ix'tween  the  choroid  and  sclerotic 
coming  on,  usually  with  severe  pain,  immediately  after 
the  o])cration.  The  blood  fills  the  eyel)all,  and  often  oozes 
from  the  wound  and  soaks  through  the  bandage. 

(2)  Suppuratioh,  beginning  in  the  corneal  wound, 
spreading  to  the  iris  and  vitreous,  and  in  many  to  the 
entire  cornea,  and  ending  in  total  loss  of  the  eye.  It 
occasionally  takes  a less  rapid  course,  and  stops  short  of  a 
fatal  result.  The  alarm  is  given  in  from  twelv3  hours  to 
about  three  days  after  operation  by  the  occuiTcnce  of  p.iin, 
inflammatory  oedema  of  the  lids  (particularly  the  free 
border  of  the  upper  lid),  and  the  appearance  of  some 
muco-purulent  discharge.  On  raising  the  lid  the  (^ye  is 
found  to  Ik!  greatly  congested,  its  conjunctiva  cedeinatous, 
the  edges  of  the  wound  yellowish,  and  the  cornea  steamy 
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and  hazy.  In  very  rapid  cases  the  pupil,  especially  near 
to  the  wound,  will  alnnidy  he  occupu^l  hy  lymph.  Sui»pu- 
ration  is  prohaldy  always  eause<l  hy  infi*ction,  though  the. 
soun'e  f>f  the  misehud  of  course*  often  remains  hidden 
Chronic  dacry(X*ystitis  (p.  7«))  is  a very  dan^^erous  concomi- 
tant of  cataract  o|H*rations,  the  pus  ese*aj>in^  throu^di  the 
puncta  ami  infecting'  the  wound.  Suppuration  is  more 
prolMihle  if  the  wound  lie  in  clear  comeal  tisstie  than  if  it  U* 
partly  scleral,  ami  if  the  {witient  lH*in  l>ad  or  fi*ehle  health. 

The  use  of  hot  fomentations  for  an  hour  thn*«*  or  four 
times  a day,  leeches  if  there  Is*  much  {siin,  and  inte*rnally 
a pur^e,  follow<*«I  hy  fpiinine  and  ammonia,  and  wine  or 
brand V if  the  jsitient  Is-  fe«*hlt*,  should  Is*  at  once  resort«**l 
to.  As  to  other  im*asun*s,  opinions  differ.  From  what  I 
have  s<*«*n  of  my  own  and  others’  cas«*s  I am.  at  pr«*s«*nt. 
im-limsl  to  af'n*<*  with  Horner  and  thos«*  who  dinn-t  most 
attentitm  to  thevip>rous  antisi'ptic  ti>*atmeiitof  the  wouml 
its«*lf;  I have  found  that  the  a«  tual  (^ilvano-)  caut<*rv 
ap]>lied  diH*ply  alon^  th**  whole  lenvrth  of  the  wound,  or 
washing  out  the  wound,  and  the  ant<*rior  chamU*r  if  iu‘«*»‘s- 
sary,  with  fn^shly  pn*jnm*il  chlorine  wat<*r,  an*  mon* 
successful  than  anv  other  measun*s : they  sh«>uld  lx* 
assist«sl.  however,  hy  hot  fomentathtns,  and  the  us«'  of 
i<Mloform  or  »>f  w«ik  lotions  of  chloride  of  zim*  or  hi- 
chloride  of  inemiry,  and  hy  h*avinj;  the  eye  ojs*n.*  Hut 
only  in  the  cas»*s  of  imslenih*  mpidity  and  intensity  can  we 
ho|H*,  cvi*n  jMirtly,  to  arn'st  tin*  disease*,  for  the  ^*at 
majority  of  tln*s«*  ca.s«*s  jjo  on  to  suppurative  ]>ano]dithal- 
mitis,  or  to  s«.*ven'  plastic  irido-cyclitis  with  o|»acity  of 
ct>rm*u  and  shrinking  of  the  eyeball. 

(d)  fnVis  may  s**t  in  U*twwn  alsmt  the  fourth  and 
tenth  days.  Hen*  also  {siin,  aslema  of  the  ey«*lids,  and 
chemosis  an*  tin*  earli«*st  symjitoms.  I’hen*  is  Im-rimation, 

• Mr  C.  T.  ('ollin*,  tlieu  liouse  at  .Moorficl»ln,  U> 

lue  till*  laKt-iinnicil  uiea'‘iir<*. 
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hut  no  nmco-purulent  disclmrpco,  and  the  cornea  and 
wound  usually  remain  clear.  The  iris  is  discoloured  (unless 
it  happen  to  he  naturally  greenish  hrown),  and  the  j)upil 
dilates  hadly  with  atropine.  Whenever,  in  a case  pre- 
senting such  symptoms,  a good  examination  is  rendered 
difficult  on  account  of  the  photophobia,  iritis  shmdd  he 
suspected.  If  the  early  symptoms  are  severe,  a few  leeches 
tf)  the  temj)le  are  very  useful.  Atroj>ine  and  warmth  are 
the  best  local  measures.  If  atro2)ine  irritate  (j).  97),  sco- 
polamine, daturine,  or  dul)oisinp  should  lx?  tried  (F.  34,  36, 
37). 

This  inflammation  is  j)lastic,  ending  in  the  formation  of 
more  or  less  dense  membrane  in  the  j)uj)il.  Such  mem- 
brane, by  contra«‘ting  and  drawing  the  iris  with  it  towards 
tin*  ojx'ration  scar,  often  displac<‘s  the  jmjhl  (Fig.  168 
shows  this  in  an  extreme  degtee).  The  membrane  is 
ff)rmed  i)artly  l>v  exudation  from  the  iris  and  ciliary  ]>ro- 
cesses  (iritis,  cyclilis),  partly  by  the  lens-cai)sule  and  its 
j)roliferated  endothelial  colls  (capsvlifis).  Mixed  forms  of 
chronic  keratitis  and  iritis  sometimes  occur,  the  corneal 
haze  sjjremling  from  the  wound  in  the  form  of  long  lines 
or  8tri])es.  Iritis  of  ohstinatoly  j)lastic  tyjx*  is  liable  to 
occur  after  extraction  of  cataract  in  diabetes. 

(4)  The  iris  may  become  incarcerated  in  or  })rolaj)se 
through  the  wound  at  the  operation,  or  a few  days  afh*r- 
wards  by  the  reojx?ning  of  a weakly  iinitod  wound.  When 
iridectomy  has  been  done  the  i)rolapse  appears  as  a little 
dark  bulging  at  one  or  both  ends  of  the  wound,  and  often 
causes  prolonged  irritability  without  actual  iritis.  The 
best  treatment  is  to  draw  the  j)rotruding  part  further  o\it, 
and  to  c\it  it  off  as  freely  as  possible,  as  in  siccidenhil 
wounds  (i).  163).  The  occurrence  of  prolapse  is  a reason 
for  kee])ing  the  eye  tied  up  longer.  The  capsule  also  may 
be  incarcerated  in,  or  adherent  to  thewound  after  extraction, 
suction,  or  curette  (sinqde  linear)  extraction. — After  opera- 
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Hutm  arc  iuhhUhI  if  the  pupil  lx‘  mu«  h olMitrucUHl  l>v  eap- 
rtular  o|>acitie8  or  hy  the  results  of  iritis ; hut  uothiug 
shtnihl  lx*  done  until  active  symptoms  have  subsided  and  the 
eye  lx*en  (piiet  for  some  wt.*t‘ks. 

Sujht  after  the  removal  of  cataract. — In  acecmnting  for  the 
state  of  the  sij^ht  we  have  rememlx*r  that  the  acuteness 
of  si^'ht  naturally  di*creases  in  old  ajife  (p.  24)  ; that  slifjht 
iritis,  pnxlucin^  a little  filmy  o{>acity  in  the  pu]>il,  is 
common  afh*r  extraction  ; and  that  some  eyes,  with  j^mkI 
sif'ht,  remain  irritable  for  lon>^  after  the  o(s‘ration,  and 
therefore  i*annot  l>e  much  us<*d.  Thus,  juittiiif;  aside  the 
^paver  complications,  we  find  that,  even  t>f  the  eyes  which 
do  U'Ht,  only  a miMlenite  pro|H»rtion  ixaeh  normal  acuteness 
of  vision.  Cas<‘s  are  considenxl  ).^kk1  when  thejiiitieiit  can 
with  his  ^^lasses  read  anything  lx‘twi*en  Nos.  1 and  14 
Ja*‘^*r  and  ,%  Snellen;  but  a much  less  satisfactory  result 
than  this  is  verv  uwful.  Alxuit  5 ix-r  tvnt.  of  the  eves 

• I » 

ojK-ratt'd  u|K»n  an*  h>st  fn»m  various  causes.  Th«>  eye  is 
rvudereil  extremely  hyjx'nnetropie  by  removal  of  the  h*ns. 
and  fr*««juently  then*  is  a ^hhI  deal  of  asti^natism  dm*  to 
tlattenin>;  of  that  m«*ridian  of  the  cornea  which  is  at  a ri^ht 
aii^'le  with  the  •»js*rution  wound.  Stron;;  convex  ^lu.ss«*s 
are  neivssary  for  char  vision;  tlies**  should  w‘ld<»m  U* 
alhtwetl  until  tlm*t*  months  after  the  ojs*rution,  and  at  first 
they  should  not  lx*  I’ontimuuisly  worn.  Two  jairs  an* 
lUxxltHl  : one  makes  the  eye  emmet n»pic,  and  ^ives  char 
distant  vision  ( + lO  or  1 1 D.)  ; the  other  (aUmt  + 15  D.) 
is  for  rcadiiif,',  st*w  in>f,  Ac.,  at  aUmt  10"  (25  cm.),  as  during; 
stn»n>;  m-comimHlatiou.  When  then*  is  asti^miatism  it 
shoidd  usually  lx*  njmfU**!.  As  all  ae(*«immodation  is  hwt, 
the  {atient  has  no  ratnje  of  distinct  vision. 

Lamellar  cataract. — If  the  |atieiit  can  wx*  eiioii^di  t^»  ^'el 
on  tairly  well  at  schixd.  or  in  his  txx'Ujiution,  it  mav  Ik*  lK*st 
not  to  ojxTute  ; but  when,  as  is  the  nde,  the  ojxicitv  is 
demx*  enouffh  to  interfen*  st*riously  with  his  prosixx-ts. 
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something  must  he  clone.  The  choice  lies  between  artificial 
pu])il  when  the  clear  margin  is  wide  and  cjuite  free  from 
spicules,  and  solution  or  extraction  when  it  is  narrow,  or 
when  large  si)icules  of  opacity  project  into  it  from  the 
opac|ue  lamella  (Fig.  G8).  My  own  exjK'rience  is  decidedly 
in  favour  of  removing  the  lens  in  the  majority  of  cases.  A 
very  good  rule  is  to  operate  on  only  one  eye  at  a time, 
thus  allowing  the  choice  of  a different  operation  on  its 
fellow. 

When  a cataractous  eye  is  absolutc'ly  l>lind  (no  p.  1.,  see 
p.  25),  some  more  deeply  seated  disease  must  be  present, 
and  no  oj)eration  should  be  undertaken  ; and  when  pro- 
jection and  p.  1.  are  bad  (p.  169)  great  caution  is  needed. 

Cataract  folloiaing  injury. — Severe  blows  on  the  eye  may 
be  followed  by  opacity  of  the  lens,  the  capsule  and  ofbm  the 
suspensoi’y  ligament  being  no  doubt  torn  in  some  part 
{concussion  cataract)  (p.  154).  Lawford  has  shown  that 
rupture  of  the  posterior  capsule  may  occur  from  a blow, 
while  the  anterior  capsule  remains  intact  (‘  Ophth.  Rev.,’ 
vi,  281).  Such  a cataract  may  remain  incomplete  and  sta- 
tionary for  an  indefinite  period,  but  often  it  becomes  com- 
plete. Traumatic  cataract  proper  is  the  result  of  wound 
of  the  lens-capsule;  the  aqueous  passing  through  the 
aperture  is  imbibed  l)y  the  lens-fibres,  which  swell  up,  be- 
come 0})aque,  and  finally  disintegrate  and  are  absorbed. 
The  opacity  begins  within  a few  hours  of  the  wound ; it 
progresses  quickly  in  proportion  as  the  wound  is  large  and 
the  patient  young ; but  both  the  symptoms  and  conse- 
quences are  often  more  severe  in  old  persons.  A free 
wound  of  the  capsule,  followed  by  rapid  swelling  of  the 
whole  lens,  may  give  rise,  especially  after  middle  life,  to 
severe  glaucomatous  symptoms  and  iritis.  In  from  three 
to  six  months  a wounded  lens  will  generally  be  absorbed, 
and  nothing  but  some  chalky-looking  detritus  remain  in 
connection  with  the  capsule.  A very  fine  puncture  of  the 
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U“U8  ia  occasionalU-  followetl  by  nothiuf;  iiiun*  than  a small 
j>atch  or  narrow  track  of  oj»acity,  or  by  very  slowly  atlvuue- 
inj'  ;,n*neral  haze.  Oecasioiially  [Kirtial  o|>aeitu*s  of  t lie  leas 
caused  by  injury  clear  up  entirely.  The  objt'Cts  of  treat- 
ment are  to  prevent  iritis  by  atropine,  and  by  leeching'  if 
th«*re  lx?  pain  (p.  135)  ; it  is  usually  safest  to  leave  the 
wounded  lens  to  lx?coiue  absorlied,  but  we  must  lx?  pre]>ared 
to  extract  it  by  linear  ojx-ration  or  suction,  at  any  time, 
shouhl  glaucoma,  iritis,  or  severe  irritation  arise.  A con- 
ciufttion  catara<-t,  however,  is  seldom  completely  absorlxHl  ; 
the  lens  shrinks  and  may  then  become  hKisiuietl,  and  fall 
either  into  the  vitreous  or  aqucnnis  chamlxT.  I lx*lieve, 
therefons  that  it  is  usually  lx*st  to  remove  by  o|H*ration  a 
catarac-t  following  a blow.  It  will  often  lx*  observtxl,  in  Ixith 
these  forms  of  catarac-t,  that  the  ojiacity  apjx*ars  at  the  }»os- 
terior  surfatv  of  the  lens  quite  early,  whether  the  wound 
have  |x*netrat*‘d  dtx*ply  or  not. 

Dislocation  of  the  lens  in  its  oa{.>sule  is  usiudly  causcxl  by 
a blow  on  the  eye,  but  may  lx*  sixintaiuxuis ; it  is,  as  a rule, 
only  jMirtial.  The  iris  is  often  tnunulous  when*  its  8Upjx>rt 
is  lost  (p.  154).  and  bvdgixl  forward  at  some  <»ther  juirt 
when?  the  lens  rests  tcgainst  it  ; by  fix-al  light,  or  by  the 
ophthalmosco|x%  the  free  txlgt*  of  the  lens  can  lx*  stx-n  as  a 
curvtxl  line  jassing  ac-ross  the  pupil,  mon*  easily  if  the 
jtupil  lx*  dilated.  More  ran*ly  the  dislocation  is  complete, 
either  into  the  vitrc*ous  or  into  the  anterior  clmmU*r.  A 
full-sizc*d  lens  dishKatc*d  into  the  anterior  chamlx*r  causes 
acute  glauc*oma.  Olauc'oma.  ac*ute  or  chronic,  may  also 
follow  at  any  time  after  a dislocation,  either  jartial  or 
complete,  into  the  vitn*ous.  I)isl(Katc*d  lenses  oft«*n  Ix*- 
c*ome  ojttujue  and  shrunken,  and  then  either  remain  hM>se  or 
Ixvome  atlherent,  and  in  either  event  are  likely,  8<M)ner  or 
later,  to  set  u{»  irritation  and  |ain.  Siich  a lens  may 
sometimes  be*  made  to  pass  at  will  through  the  pupil  by 
altering  the  position  of  the  head.  The  edge  of  a trans- 
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parent  leiiB  in  the  vitreous  apix!ars  (by  the  mirror)  as  a 
dark  line ; when  in  the  anterior  chamber  it  appears  as  a 
bright  line  (by  focal  illumination).  If  the  lens  be  dis- 
located into  the  anterior  chaml)or  it  is  necessary  to  extract 
it ; a myotic  should  first  l)e  iised  to  prevent  backward  dis- 
placement of  the  lens  into  the  vitreous.  If  the  lens  be 
floating  freely  in  the  vitreous  it  is  impossible  to  remove  it ; 
if  it  1)C  only  partially  dislocated  it  may  be  removed  by  the 
hook  or  spoon.  Coiujenital  dislocation  (ectopia  lentis)  is 
due  to  defective  development  of  the  suspensory  bgament ; 
it  is  ofU'U  accompanied  by  other  defects  of  development, 
such  as  coloboma. 

For  dislocation  of  lens  beneath  conjunctiva  in  rupture  of 
eye  see  p.  153. 
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DI8EA8E8  OK  THE  CHOROID 

The  choroid  ia,  next  to  the  ciliar}’  j»nK*e88e8,  the  moat 
vuacular  jwirt  of  the  evelwill.  and  from  it  the  outer  layera  of 
the  retina  wrtainly,  and  the  vitrtHnw  humour  i»n»l>aMy,  are 
mainly  nouriahinl.  Inflainnuitory  and  de>^‘nerative  eliaii^>8 
often  occur,  some  of  them  entii\dy  local,  aa  in  myopia ; 
others  aymptomatic  of  constitutional  or  of  ^‘neraliaed 
diaeaae,  such  aa  ayjihilia  and  tuberculoaia.  Choroiditis, 
unlike  intlamnuition  of  ita  eimtinuationa,  the  ciliary  IkmIv 
and  iris,  is  aiddom  shown  by  external  conjjeation  or  at*vere 
|>ain  ; and  aa  none  of  its  symptoms  are  characteristic,  the 
dia4,fno8is  n*ata  chieHy  on  ophthahnoaeopic  evidem-e. 

Blemishes  or  (K'ars,  {lermanent  and  easily  st*^).  nearly 
always  follow  disease  of  the  choroid,  and  auch  s|s>ts  and 
|iatehea  are  often  aa  luieful  for  ilia^nosia  aa  cicatrices  on  the 
skin,  and  deserve  aa  careful  study.  The  rtdina  lyin^  over 
an  intlamtHl  choroid  oftt*n  takes  on  a<‘tive  clianKi^s,  or 
liei’omes  atn>phie<l  afterwards  ; but  in  other  cases,  marke<l 
by  etjiuilly  st*ven*  chan^'es,  the  rvtina  is  uninjured.  Indee<J, 
there  is  sometinu's  difficulty  in  deriding  which  of  thi*8e  two 
structures  was  first  affwt«il,  esjsrially  aa  chan^>s  in  the 
pigment  epithelium,  which  is  really  {>art  of  the  ndina,  are 
as  often  the  result  «>f  dt>*'j»-8ettted  ndinitia,  or  retinal 
luemorrhap.*,  aa  of  aujierficial  choroiditis.  Pat^-hes  <»f 
acciuuulated  pif^ent,  though  usually  indicating  s{H>ta  of 
former  choroiditis,  are  sometimes  the  result  of  bleedin}^. 
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either  from  retinal  or  choroidal  vessels,  and  their  correct 
interpretation  may  therefore  be  difficult. 

Ajipearances  hi  health. — The  choroid  is  composed  chiefly 
of  blood-vessels  and  of  cells  containiiif^  dark  brown  pig- 
ment The  quantity  of  pigment  varies  in  different  eyes, 
and  to  some  degree  in  different  parts  of  the  same  eye ; it 
is  scanty  in  early  childhood,  and  in  jiersons  of  fair  com- 
,plexion  ; more  alnindant  in  persons  with  dark  or  red  hair, 
brown  irides,  or  freckled  skin  ; more  plentiful, in  the  region 
of  the  yellow  spot  than  elsewhere.  In  old  age  the  pigment 
ei)ithelium  becomes  i)aler.  When  examining  the  choroid 
we  need  to  think  of  four  parts  : (1)  the  retinal  pigmented 
epithelium  (which  is  for  ophthalmoscopic  jjuiqioses  cho- 
roidal), seen  in  the  erect  image  as  a fine  dark  stippling ; 
(2)  the  capillary  layer  (chorio-capillaris),  just  beneath  the 
epithelium,  forming  a very  close-  ineshwork,  the  separate 
vessels  of  which  are  not  visible  in  life  ; (3)  the  larger  blood- 
vessels, often  easily  visible ; (4)  the  pigmented  connective- 
tissue  cells  of  the  choroid  proper,  which  lie  betw'een  the 
larger  vessels. 

In  the  majority  of  eyes  these  four  structures  are  so  toned 
as  to  give  a nearly  uniform,  full  red  colour  by  the  ophthal- 
moscope, blood-colour  jiredominating.  In  very  dark  races 
the  pigment  is  so  excessive  that  the  fundus  has  an  uniform 
slaty  colour.  In  very  fair  persons  (and  young  children) 
the  deep  pigment  (4)  is  so  scanty  that  the  large  vessels  are 
separated  by  spaces  of  lighter  colour  than  themselves  (Fig. 
33).  Ill  dark  persons  these  same  spaces  are  of  a deeper 
hue  than  the  vessels,  the  latter  appearing  like  light  streams 
separated  by  dark  islands  (see  upper  part  of  Fig.  71). 
Near  to  the  disc  and  y.  s.  the  vessels  are  extremely  abun- 
dant and  very  tortuous,  the  interspaces  being  small  and 
irregular ; but  tow'ards  and  in  front  of  the  equator  the  veins 
take  a nearly  straight  course,  converging  towards  the  venie 
vorticosie,  and  the  island.,  are  larger  and  elongated.  The 
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veins  are  imieh  more  numerous  and  larger  tluin  the  arteries 
(Fig.  70),  hut  we  cannot  often  distinguish  Ixdweeii  them 
in  life.  The  vessels  of  the  ehon)id.  unlike  those  of  the 
retina,  present  no  liglit  sto^ak  along  the  centre  (</.  j>.  40). 
The  ])igment  epithelium  and  the  c*apillary  layer  tone  down 
the  alsjve  contrasts,  and  so  in  old  age,  when  the  epithelial 
pigment  is  hlea^'lietl,  or  if  the  capillar}*  layer  lx?  atrophitnl 
after  su{H*rficial  choroiditis  (Pig-  /I,  u and  b),  the  above 
distinctions  Ixeome  very  marked. 

A vertical  section  of  naturally  inje<‘t**il  human  ch«»rt»itl 
is  shown  in  Fig.  00;  the  upjwrmost  dark  line  (1)  is  the 
pigment  epithelium;  n»-xt  are  s*vn  the  «apillary  vess«*ls  (-), 
cut  across  ; then  the  mon*  dtvply  seated!  large  vessels  (3), 
and  the  dt>ep  layer  of  stellate  pigmeiit-wlls  of  the  choroid 
projH*r  (4). — Fig.  70  is  from  an  artificially  injechnl  human 
choroid  seen  from  the  inner  surface.  The  shadtnl  jHUiion 
is  intendt*d  to  n*prt*sent  th»*  gi*neral  effect  prodiu*ed  by  all 
the  vessels  and  the  pigment  epithelium.  The  U>west  |)art 
shows  the  larg*‘  vessels  with  their  elongabnl  inU*rs|Muvs,  as 
mav  l)e  s«vn  in  a cas«‘  when*  the  pigment  epithelium  and 
chorio-capillaris  an*  atn>phie<l  (Fig.  71,  h)  ; in  a dark  eye 
the  inters|MM‘es  in  Fig.  70  wouhl  lx*  darker  than  the  vess«*l*» 
The  middle  jm.rt  shows  the  capillaries  without  th»*  pigment 
epithelium.  Both  figures  an*  maguifi**»l  aU»ut  four  times 
as  much  as  the  imagi*  in  the  indim-t  opht halmosc'opic  exa- 
mination. 


Fio.  G9. — lluiusn  choroiG,  vcrticsl  »cction.  Nstumlly  injecUsb  x liO. 

OphthahnoHcojiic  Signs  of  ISsfase  cj  the  Choroid 

The  changt*s  usually  nu*t  with  an*  indicative  of  atrophy. 
This  may  lx*  jsirtial  or  comi>lete ; primary,  or  following 
iuHammation  or  ha*morrhage  ; in  cin  umscriUHl  sjs>ts  and 
l>atches,  or  in  large  and  less  abruptly  lx>unded  an*as. 
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Secondary  chauf^es  are  often  present  in  tlie  corresponding' 
parts  of  the  retina.  The  chief  sif'iis  of  atro])liy  of  the 
clioroid  are — (1)  the  substitution  of  a paler  colour  (vary- 
ini'  from  j)ale  red  to  yellowish  white)  for  the  full  red  of 
health,  the  subjacent  wdiite  sclerotic  being  more  or  less 


t’lO.  70. — Vessels  of  human  choroid  artificially  injected.  Arteries 
cross-shaded.  Capillaries  too  dark  and  rather  too  small.  The 
uppermost  shaded  part  is  meant  to  represent  the  elTect  of  the 
pigment  epithelium,  x 20. 


visible  where  the  atrophic  changes  have  occurred ; (2) 
l)lack  pigment  in  spots,  patches,  or  rings,  and  in  varying 
quantity,  upon  or  around  the  pale  ]>atches.  These  j)ig- 
mentations  result,  1st,  from  disturbance  and  heapinj.> 
together  of  the  normal  pigment;  2nd,  from  increase  in  its 
quantity  ; 8rd,  from  blood-colouring  matter  left  after  ex- 
travasations. Patches  of  primary  atrophy  (e.  g.  in  myopia j 
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are  novor  much  pipmento<i  unless  bleeding  have  taken  place. 
The  amount  of  pigmentation  in  atrophy  following  choroi- 
ditis is  closely  relatinl  to  that  of  the  healthy  choroid,  i.  e. 
to  the  complexion  of  the  j»erson. 

Pigment  at  the  fundus  may  lie  in  the  retina  as  well  as 
in,  or  on,  the  choroid,  and  this  is  true  whatever  may  have 
lie«‘n  its  origin,  for  in  chon>iditis  w'ith  secondary  n*tinitis 
the  choroidal  pigment  often  pasws  forwanl  into  the  retina. 
When  a sj>ot  of  pigment  is  distinctly  seen  to  cover  a 
retinal  vesfk‘1  that  sj>ot  must  Is*  not  only  in.  but  v**ry  n«>ar 
the  anti-rior  (inner)  surface  of,  the  ri‘tina  ; and  when  th«* 


^IO.  <1.  Alrophj  after  lyphilitic  rlioroiditis,  •bowing;  rarion* 
uegret**  of  wantinf;  (Hntchiaaon).  a.  Atrophy  of  pifi^eiit 
epitlielinm.  b.  Atrophy  of  epithelinin  and  chorio-rapillari* ; 
the  la ^e  ve*«el«  eipo«e<l.  e.  Sjtnta  of  roinplete  atrophy,  many 
with  pigment  accumulation. 

pigment  has  a lin.nir,  mossy  or  lace-like  iiattem  (Fig.  81), 
it  is  always  in  the  ri'tina  ; thes«>  an*  the  only  conclusive 
tests  of  its  ]Misition. 

It  is  imjsirtant,  and  usually  »*asy,  to  distinguish  ls*tw<*<*n 
iMirtial  an.l  coinplet**  atrophy  of  the  choroid.  In  swper/iViV// 
•itrnyhii.  aflfi*iting  the  pigment  epithelium  and  capillary 
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layer,  the  large  vessels  are  ])eeuliarly  distinct  (Fig.  71, « 
and  h).  Such  “ capillary  ” or  “ epithelial  ” choroiditis  often 
covers  a large  surface,  the  boundaries  of  which  are  soine- 
tinies  well  defined,  sinuous  and  niap-like,  but  are  as  often 
ill  marked  ; in  the  latter  case  we  must  carefully  compare 
ditferent  jyaiis  of  the  fundus,  and  also  make  allowance  for 
the  patient’s  age  and  complexion.  Complete  atrophy  is 
shown  by  the  presence  of  patches  of  white  or  yellowish- 
white  colour  of  all  possible  variations  in  size,  with  sharjily 
cut  circular  or  undulating  borders,  and  with  or  without 
pigment  accumulations  (Fig.  71,  c).  The  retinal  vessels 
jtass  unobscured  over  patches  of  atrophied  choroid,  prov- 
ing that  the  aitpearance  is  caused  by  some  change  deej)cr 
tlian  the  surface  of  the  retina. 

If  the  patient  comes  with  recent  choroiclitie  we  also  often 
.see  jtatches  of  j)alish  colour,  but  they  are  less  sharply 
bounded,  and  frequently  of  a greyer  or  whiter  (less  yellow) 
colour  than  patches  of  atrophy ; moreover  the  edge  of 
such  a patch  is  softened,  the  texture  of  the  choroid  leiiig 
<limly  visible  there,  l>ecause  only  partly  veiled  by  exudation. 
If  the  overlying  retina  be  unaffected  its  vessels  are  clearly 
seen  over  the  diseased  part,  but  if  the  retina  itself  is  hazy 
or  o]»aque  the  exact  seat  of  the  exudation  often  (tannot  lx* 
at  once  decidt*d  ; and  this  difficulty  is  often  incrc'ased  by 
the  hazy  state  of  the  vitrc*ous. 


Fia.  72. — Minute  exudations  into  inner  layer  of  choroid  in  syidiilitic 
choroiditis.  Pigment  epithelium  adherent  over  the  exudations, 
but  elsewhere  has  been  washed  off.  Ch.  Choroid.  Set.  Sclerotic. 


Syphilitic  choroiditis  Ix^gins  in,  and  is  often  confined  to, 
the  inner  (capillary)  layer  of  the  choroid  (Fig.  72),  and 
hence  it  often  affects  the  retina.  In  miliary  tuberculosis 
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of  tho  choroid  the  overlying  ndina  is  clear,  and  tin*  ^'rowth 
is.  for  tlie  most  part,  de«*ply  st*akHl  (Fi^.  73).  .\fter  very 


» to 


Pio  73 Section  of  iniliftry  tubercle.  Inner  Ujer*  of  clwroid  com- 

iwratively  nnaffecteil.  The  lighter  shading,  •urn>uiiding  an 
iirlcry  in  the  dee|*est  part  of  the  tubercle,  reprenenl*  the  ohleat 
part,  which  i*  caseating ; an  artery  is  tet‘n  cut  arroaa  in  this  part 
of  the  tuljercle. 


H«‘ver*-  clioroiditis.  or  extensive  hiemorrhap*.  ul*s4.rpfion  is 
often  incomplete;  we  fiml  then,  in  addition  to  atrophy, 
)^rev  or  whit«-  j>at4-hes,  or  lim*s.  which,  in  |«ilf«*rn  ami 
iip|s-ar.ince,  reiniml  us  of  ktdohl  si'ars  in  tin*  skin,  or  of 
l«itches  and  lin**s  »>f  «d<l  thick«*ninu  «>n  s**r«ms  inetnhnin*  s. 

V«*rv  chanu’teristic  clump's  an»  s«vn  after  rujdtire  oj  the 
,'hnrn‘ul  from  smhh  n stn'tchin^  cans*'*!  hy  l»h»ws  on  the 
front  of  the  eye.  Tlu's** 
ruptures,  always  situ- 
at4sl  in  the  cent  ml 
r«*>fion.  otrur  in  the 
form  of  lon^'  tajs'rinjf 
lines  of  atrophy,  usually 
curvtHl  towanls  the  tlis«'. 
ami  sometimesl»ninch«‘<l 
( Fi^.  7 t)  ; tlu'ir  Ismlers 
an'  oft«*n  pipm'iit«'il. 

If  sen'll  8<M)n  aft«'r  the 
Mow  tin*  rent  is  mon* 
or  h'SH  hiihh'ii  hy  hhsKl, 
and  the  n'tina  ov«'r  it  is 
hazy. 

The  juitholo^ical  condition  known  as“ct»lloi«l  dia«*ase  ” 
i)f  the  choroid  consists  in  the  ^;rowth  of  very  small  hyaline 
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nodules,  soft  at  first,  afk*rv\^ards  liecomin^  hard  like  {^lass, 
from  the  thin  lamina  eJasiica  which  lies  between  the  pif?- 

ment  epithelium  and  chorio- 
capillaris.  It  is  common  in 
eyes  excised  for  old  inflam- 
matory mischief,  and  in  par- 
tial atrophy  after  choroiditis 
Fig.  75. — Partial  atrophy  after  (Fi^.  75).  But  little  is  known 

o,,h.I,.lm„sco„ic  cquiva. 
clioroid,  showing  how  they  dig-  its  clinical  characters. 

turb  the  outer  layers  of  the  Probably  it  may  residt  from 
retina.  x 60.  . ^ 

various  forms  of  choroiditis, 

and  may  also  be  a natural  senile  chan<re. 

Hieninrrhaqe  from  the  choroidal  vessels  is  not  so  often 

recof^nised  as  from  those  of  the  retina,  but  may  be  seen 

soimdimes,  especially  in  old  people  and  in  highly  myojiic 

eyes.  The  patches  are  more  rounded  than  retinal  htemor- 

rha^es,  and  we  can  soim'times  recof'iiise  the  striation  of 

the  overlyin*;  retina.  Occasionally  they  are  of  immense 

size.  Patches  of  atrophy  may  follow. 


Clinical  Forms  of  Choroidal  Disease 

(1)  Numerous  discrete  patches  of  choroidal  atrojdiy 
(sometimes  comjdete,  as  if  a round  bit  had  lx*en  punched 
out,  in  others  incomplete,  though  equally  round  and  well 
defined)  are  scattered  in  different  parts  of  the  fundus,  but 
are  most  almudant  towards  the  jieriphery ; or,  if  scanty, 
are  found  only  in  the  latter  situation.  They  are  more  or 
less  pigmented,  unless  the  patient’s  complexion  is  extremely 
fair  (Fig.  71,  c). 

(2)  The  disease  has  the  same  distribution,  but  the 
patches  ar(>  confluent ; or  large  areas  of  incomplete  atrophy, 
jiassing  by  not  very  well  defined  boundaries  into  the 
healthy  choroid  around,  are  inters] lersed  with  a certain 
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iiuiiiUt  of  si'jmratc  i»atcho8 ; or  without  separate  jwitehes 
there  may  In'  a wMely  spnwl  sujierfieial  atn)phy  with  ]>if;- 
ineiitation  (Fif^.  71,  a and  h). 

These  two  tvf>es  of  chorouUtin  run  into  one 

another,  different  names  l>ein>;  ustnl  by  authors  to  indicab* 
to|s>j^iphical  varieties.  Generally  lK>th  eyes  an*  affi*ctt*d, 
though  um*<pially ; but  in  some  cases  one  eye  escaj)t*s. 
The  retina  and  disc  oft**n  show  si^^ns  of  j>ast  or  j»rest*nt 
inflammation. 

Syjihilis  is  by  far  the  most  fn*<juent  cairn*  of  symmetriral 
diss<*minat4*<l  choroiditis.  The  choroiditis  lH>^'ins  from 
one  b»  thn*«*  years  aft«*r  the  primary  dis«*as**,  whether  this 
Is*  ]U‘(ptin*<l  or  inherit<*<l  ; o<*casionally  at  a later  |s*rio4l. 

The  tlisiTete  variety  (Fi^;.  71,  c),  when*  the  patclies, 
thouirh  usually  involving  the  whole  thickness  of  thechoroid, 
are  not  conmvUsl  by  areas  of  su{s>rflcial  change,  is  the 
h*ast  st*rious  form,  unh*ss  the  jsitcht^s  are  very  abundant 
A moderab*  numlH*r  of  such  pateh«*s,  confim*<l  to  the 
js*ripherv’,  caust*  no  appns'iable  damagi*  to  sight.  The  mon* 
su|K*rficial  and  widely-spread  varieties,  in  which  the  n*tina 
ami  dis<*  an*  inflaimsl  from  the  flrst,  an*  far  mon*  s«*rioua. 
The  capillary  layer  of  the  choroid  seldom  iigain  Isswunes 
healthy,  and  with  its  atrophy,  even  if  the  de«*jH*r  vess«*lsls* 
not  much  changisl,  the  n*tina  suffers,  passing  into  slowh 
progn*ssive  atrophy.  The  retina  often  Iss-oines  j»igment«sl 
(Fig.  81),  its  l>l<Msl-vess«*ls  i*xtn*m»*Iy  narrow«*<l.  Istrdensl 
l>y  white  lines  or  sheath<*«l  in  pigment,  and  the  dis4-  ]tass«>s 
into  a |K*<‘uliar  hazy  yellowish  atrophy  ("waxv  dis<*.” 
Hutchinson  -“choroiditic  atrophy,”  Gowers).  The  ajt- 
js*anuHvs  may  clos«*ly  imitab*  thos«*  in  tnie  retinitis  pig- 
m«*ntosa.  and  the  ]sitient,  as  in  that  dis<>a8«*,  oft<*n  suffers 
from  markt*<l  night-blindness.  Such  {latients  continue  to 

g»*t  slowlv  wors«*  for  nianv  v«*ars,  ami  mav  ls*come  iiearlv 

• • • • 0 

lilind. 

Syjihilitic  choroiditis  gi*uerally  gives  rise,  at  an  earlv 

13 
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(late,  to  opacities  in  the  vitreous  ; tliese  either  form  large, 
easily  seen,  slowly  floating,  ill-defined  clouds,  or  are  so 
minute  and  numerous  as  to  cause  a diffuse  and  somewhat 
dense  haziness  (“  dust-like  opacities,”  Forster)  (Chaj). 
XVI).  Some  of  the  larger  ones  may  be  permanent.  In 
the  iulvanced  stages,  as  in  true  retinitis  pigmentosa,  poste- 
rior j)olar  cataract  is  sometimes  developed. 

There  are  no  constant  differences  between  choroiditis  in 
acquired  and  in  inherited  sy[)hilis  ; in  many  cases  it  would 
b(!  impossible  to  guess,  from  the  ophthalmoscojdc  changes, 
with  which  form  of  the  disease  we  had  to  do.  But  there 
is,  on  the  whole,  a greater  tendency  towards  pigmentation 
in  the  choroiditis  of  hereditary  than  in  that  of  acquired 
syphilis,  and  this  applies  both  to  the  choroidal  ])atches 
and  to  the  subsequent  retinal  pigmentation. 

In  the  treatment  of  sv])hilitic  choroiditis  we  rely  almost 
entirely  on  the  constitutional  remedies  for  syphilis  — mer- 
cury and  iodide  of  potassium.  In  cases  which  are  treated 
early,  sight  is  much  benefited,  and  the  visible  exudations 
quickly  melt  away  under  mercury  ; but  I Indievc  that  even 
in  these  complete  restitution  seldom  takes  place,  the  nutri- 
tion and  arrangement  of  the  ])igment  epithelium  and 
bacillary  layer  of  the  retina  being  quickly  and  jx'rmanently 
damaged  by  exudations  into  or  uj)on  the  chorio-ca})illaris 
(as  in  Fig.  72).  In  the  later  periods,  when  the  choroid  is 
thinned  by  atrophy,  or  its  inner  surface  roughened  by  little 
outgrowths  (Fig.  73),  or  when  adhesions  and  cicatricial 
contractions  have  occuiTcd  lietween  it  and  the  retina, 
nothing  can  bo  done.  A long  mercurial  course  should, 
however,  always  lie  tried  if  the  sight  be  still  failing,  even  if 
the  changes  all  look  old  ; for  in  some  cases,  even  of  very 
long  standing,  fresh  failure  takes  place  from  time  to  time, 
and  mercury  has  a very  marked  influence.  In  acute  cases 
rest  of  file  eyes  in  a darkened  room,  and  the  employment 
of  the  artificial  leech  or  of  dry  cupping  at  intervals  of  a few 
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(lays,  for  some  weeks,  are  useful.  But  it  is  often  tliffioult  to 
ensure  such  functional  rest,  for  the  |Kitients  seldom  have 
|Kun  or  other  discomfort. 

Disseminated  choroiditis  sometimes  occurs  without 
iUMt'rtainahle  evidence'  of  syphilis,  chiefly  al>out  the 
of  pul>erty.  Such  cases  often  differ  in  some  of  their 
ophthalmos<!opic  details  from  ordinary  syphilitic  cases, 
(‘sfS'i'ially  in  the  immunity  of  the  retina  and  disc;  and  also 
in  the  ahst'net'  of  tendency  U)  n'cur.  It  is  hut  s<‘ldom 
that  any  definite  caus4‘,  such  as  ex|K)sun>  to  hrijfht  li^fht, 
can  lx*  plausibly  assigned. 

In  chor(»iditis  from  anv  (tius**  iritis  niav  t»ccur.(r/'. 
P-  1^^)- 

(3)  Tlie  choroidal  dis«'a8e  is  limit4>il  to  the  (vntral 
n'j'ion.  There  ar*‘  many  varieties  of  such  l(H-alise<l  chanp*. 

In  myopia  the  elonpition  which  occurs  at  the  jM>steri(»r 
|s>le  of  the  eye  very  often  causes  atrophy  of  the  choroid 
c«*nti<'uou8  to  the  disc,  and  usually  only  on  the  side  next 
the  yelh)W  s|H»t  (sec  Myoj)ia).  Tlie  term  “ pes/en'or  glaphy- 
loma"  is  applitnl  to  this  form  of  dis<'as<'  when  the  eve  is 
myopic,  iNH-ause  the  atrophy  is  a sijfn  of  js>st«'ri<»r  hul^in^ 
of  the  sclerotic.  The  h'rm  " »rlrrotiro-rhorouiUi»  jtugtt'rior" 
is  often  ustnl,  thoU);h  we  hut  St'ldoni  se<*  evidence  of  exu- 
dativ*'  clian^'s  or  ha'inorrluij^ic  effusions  at  the  fundus  in 
myopia.  A similar  hut  seldom  of  j;n'at  width,  is 

veiy  commonly  seen  lxnuulin>;  the  lower  maixin  of  tin- 
disc  in  asti^miatic  eyes ; its  widest  |*art  nearly  always 
I'om'SjK.nds  with  the  din'<  tion  of  the  meridian  of  jfreatest 
curvatur*'  of  the  cornm  (Chap.  XX).  A narrow  and  less 
conspicuous  ctvwx'ut  or  Z(»ne  <»f  atrophy  around  the  disr- 
is  set'll  in  some  other  states,  notably  in  old  jK'rsons, 
and  in  j^laucoma.  8<'|>arttte  round  patches  of  coiiqilete 
atrophy  (“  punclu'tl-out  ” jiatches)  at  the  centml  n-j^ion 
may  (K*cur  in  myopia  with  the  alHive-mentioned  staphvloma. 
and  must  not  then  ascrilH-tl  to  syphilitic  choroiditis  ; in 
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other  cases  of  myopia  ill-defined  partial  atrophy  is  st*en 
about  the  y.  s , sometimes  with  splits  or  lines  running 
horizontally  towards  the  disc. 

Ceniral  senile  choroiditis. — Several  varieties  of  disease 
confined  to  the  region  of  the  y.  s.  and  discs  are  seen,  and 
chiefly  in  old  persons.  One  of  these,  Icnown  as  central  senile 
areolar  choroiditis,  is  characterised  by  a white  patch,  oftmi 
very  large,  occupying  the  whole  central  region  of  the 
fundus;  the  particularly  striking  and  rather  rare  form  shown 
in  Fig.  76  may  Ix)  a late  stage  of  the  former.  In  others  a 
larger  but  less  defined  area  is  affected ; some  of  these 
a])pearances  undoubtedly  result  from  large  choroidal  or 
retinal  extravasation.  In  these  areated  forms  the  large 
deep  vessels  are  often  much  narrowed,  or  even  converted 
into  white  lines  devoid  of  blood  colour,  by  thickening  of 
their  coats. — In  another  form  (giitUite,  Fig.  77)  the  central 
region  is  occuj>ied  by  a number  of  small  white  or  yellowish- 
whitt'  dots,  sometimes  visible  only  in  the  erect  image. 
This  condition  is  very  peculiar,  and  ai)j)ears  to  he  almost 
stationary;  the  discs  are  sometimes  decidedly  jtale ; wheli 
very  abundant  the  spots  coalesce,  and  some  jngmentation 
is  found.  The  jiathological  anatomy  and  general  relations 
of  this  disease  are  incomjdetely  known,  but  the  white  dots 
are  probably  due  to  a hyaline  degeneration  of  the  pigment 
epithelium  of  the  retina;  it  was  first  described  by  Hutch- 
inson and  Tay,  and  is  tolerably  common.  It  is  symmetrical, 
and  the  changes  may  sonudimes  be  mistak(‘n  for  a slight 
albuminuric  retinitis  (p.  205).  No  treatment  seems  to 
have  any  influence.  Every  ease  of  immature  cataract 
should,  when  possible,  be  examined  for  central  choroidal 
changes. 

(4)  Supjmrative  choroiditis  and  irido-choroiditis.  — In 
this  affection  an  exudation  into  the  vitreous  is  produced, 
which  appears  as  a yellow  mass  in  the  fundus  of  the  eye. 
The  inflammation  spreads  to  the  cilian*  body  and  iris,  and 
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tlu‘  whole  fi'lolH?  becomes  euuj^ested  ; jiauoplithaliuitis  may 
set  in,  or  the  eye  may  lindergi-)  softening  suid  shrink. 


Kio.  76. — Centml  choruiditia.  ( Weckcr  and  Jaeger.) 


Flo.  77. — Central  guttate  aenile  choroiditia. 

This  is  due  to  (1)  inft‘ctiou  by  pyogmiic  organisms  from 
|s‘uetrutiug  wounds  or  iH*rforating  ulcers;  (2)  infwtioii 
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from  within  Ijy  septic  eml)olism  as  in  pyajinia  (metastatic 
clioroiditis),  or  by  extension  of  inflammation  from  behind 
as  in  thrombosis  of  the  orbital  veins,  and  in  meniiif^itis. 
The  latter  occurs  mostly  in  children,  and  is  sometimes 
known  as  ijsetulo-tjliuma  from  its  resemblance  to  glioma  of 
the  retina.  In  these  cases  iritic  adhesions  are  usually  j)re- 
sent,  T.  is  — , the  eye  somewhat  shrunken,  the  anterior 
chamber  deep  at  its  periphery,  whilst  absent  or  shallow  at 
the  centre.  There  is  often  the  history  of  some  illness  with 
a definite  inflammation  of  the  eye  l>efore  the  change  is 
noticed  in  the  pupil.  The  differential  diagnosis  from 
glioma  is  occasionally  very  difficult,  and  in  case  of  doubt 
it  is  better  to  e.xcise  the  eye  {see  Glioma,  Chajt.  XVIII). 

(5)  Anomalous  forms  of  choroidal  disease. — Single  large 
patches  of  atrophy,  with  j)igmenfatiou,  not  located  in  any 
particular  part,  are  occasionally  met  with.  Probably  some 
of  these  have  followed  the  absorption  of  tubercular  growths 
in  the  choroid,  while  others  are  the  result  of  large,  spon- 
taneous hstMiiorrhages  (j>.  191)  ; a blow  by  a blunt  object 
on  the  sclerotic  causing  local  bleeding,  or  inflammation 
and  subsecpient  atrophy,  may  account  for  such  a patch  at 
the  anterior  part  of  the  fundus. — Single  large  patches  of 
exudation  are  also  met  with,  and  are  perhaps  tubercidar 
(see  p.  143). — Choroidal  disease  in  disseminated  patches 
seems  sometimes  to  depend  uj)on  numerous  scattered 
hamiorrhages  into  the  choroid,  which  may  occur  at  different 
dates,  and  may  lead  to  jiatches  of  partial  atrophy  with 
jiigmentation.  The  local  cause  of  such  hemorrhages  is 
obscure  ; the  disease  may  occur  in  one  eye  or  both,  and  in 
young  adults  of  either  sex.  It  may  jerhaps  be  called 
hemorrhagic  choroiditis  {compare  Chap.  XVI).  Although 
the  changes  produced  are  very  gross,  some  of  these 
patients  regain  almost  perfect  sight, — a fact  perhai)s 
pointing  to  the  deej)  layers  of  the  choroid  as  the  seat  of 
disease.  It  is  possible  that  over-use  of  the  eyes,  or  expo- 
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8urt‘  to  f'rt’ait  heat  or  glarts  soiiietiiiies  causes  choroiditis 
(|*p.  195  and  ‘J22). 

Single  8{K)ts  of  choroidal  atrophy,  especially  towards  the 
|>eriphery,  should,  no  less  than  ahundant  changes,  always 
excite  grave  suspicion  of  former  syphilis,  and  often  furnish 
valuable  corrolsirative  evidence  of  that  disease.  The  j>eri- 
phery  cannot  Ik*  fully  examined  unless  the  pupil  Ik*  widely 
dilate«l.  A few  small,  scath*red  sjiots  of  black  pigment  on 
the  choroid,  or  in  the  retina,  without  evi<lence  of  atrophy 
of  tht!  chtiroid,  often  indicate  foriiu*r  ha*morrhag»*s.  Such 
s{Kits  are  8c*en  after  rc*«“overy  from  alltuminuric  rt*tinitiM  with 
ha*mon*hage8,  after  blows  on  the  eye,  ami  sometimes 
without  any  relevant  history. 

Congestum  of  the  chonjid  is  not  commonly  rt*cognisable 
by  the  ophtlialmoik'ojK*.  Tliat  active  c’ongc*stion  dtaa  »x*cur 
is  cvrtain,  and  it  wouhl  sc*«*m  that  myopic  eyes  are  es|K*cially 
liable  to  it,  jarticularly  when  ovc*r-usc*d  or  exj>o8c*d  to 
bright  light  and  griat  luat.  St*rious  hasmorrhagi*  may 
undoubte<lly  Ik*  exciteil  under  such  circumstautvs.  In 
conditions  of  extn.*mc*  amemia  the  whole  choroid  iKvoines 
unmistakably  |*ule. 

Colobttma  of  the  choroid  (cong**nital  deficiency  of  the 
lower  jMirt)  is  shown  ophthalmosi’opic’ally  by  a larg«*  sur- 
face* of  exjK>scKl  sclerotic,  often  embracing  tin*  disc  (which 
is  then  much  alteri*tl  in  fonn,  and  may  U*  hanlly  rec*»»g- 
nisiible),  and  extending  downwanls  to  the  jK'riphery,  when* 
it  often  narrows  b)  a mere*  line  or  chink.  The  surfaet*  of 
the  sclerotic,  as  judge*d  by  the  cemrse  of  the  rc*tinal  vt*8sels, 
is  oftc*n  very  irregular,  from  bulging  of  its  Hisir  Itae-kwards. 
'Pile  coh>lK)ina  is  «Kvasionally  limite*<l  to  tin*  |«irt  aniund 
the  nerve,  or  may  form  a sejuirate*  ]>at4*h.  ColoUtina  of  the 
choroid  is  oftt*n  m*en  without  c*e)lols)inu  of  the  iris,  and 
when  lH>th  exist,  a bridge*  of  choroidal  tissue  gem*rallv 
sc*iiaraU‘s  them  in  the*  n*gh)n  of  the  ciliary  Inxly.  Casi*s  «»f 
S4>-calletl  cololxmia  of  the  choroid  at  the  yellow  sjs>t  arc* 
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probably  o.xaini)lfS  of  severe  fastal  or  infantile  infianiination 
of  that  part. 

Albinism  is  aeeonipanied  by  conf^enital  absence  of  pij^- 
ment  in  the  cells  of  the  epithelium  and  stroma  of  the 
whole  uveal  tract  (choroid,  ciliary  processes,  and  iris). 
The  pu})il  looks  pink,  because  the  fundus  is  lighted,  to  a 
great  extent,  indirectly  through  the  sclerotic.  Sight  is 
always  defective,  and  the  eyes  photuphobic  and  usually 
oscillating.  Many  almost  albinotic  children  become  mode- 
rately pigmented  as  they  grow  up. 


201 


CHAn’EK  XIII 

DISKAHK8  or  THK  EETINA 

Ok  the  many  morhid  cliangeh  to  wlii-h  the  retina  it> 
Muhj<H‘t,  H4>me  be^n  and  end  in  this  iiiemltruue,  sueh  as 
alhuiiiinuric  retinitis  and  many  fonns  «>f  ri‘tinal  haMuor- 
rhajjfe ; in  others  the  retina  takes  j>art  in  changes  whieh 
l»egin  in  the  optic  nerve  (neuro-retinitis),  or  in  the  choroid 
(choroido-retinitis) ; very  serious  lesions  alst)  occur  from 
eml)oli8m  or  thrombosis  of  the  central  retinal  vessels.  Tin* 
ri'tina  may  lx;  »x*j«irat<*d  (“detached”)  fnun  the  chonud 
l»y  serous  fluid  or  bhHHl.  The  ndiua  iiuiy  also  lx*  the  seat 
of  malignant  grt)wth  (glioma),  and  prolxibly  of  tuU*ix-ular 
inflammation. 

In  lualth  the  huiimn  retina  is  so  nearly  trans)»arent  as 
to  lx*  almost  invisible*  by  the  ophthahnost‘0|>e  during  life, 
or  to  the  nakenl  eye  if  examiutHl  immediately  after  (‘xcision. 
We  set*  the  n*tinal  blood- vesst*ls.  but  the  n*tinu  itself,  as  a 
rule,  we  do  not  see.  The  main  bbssl-vessels  are  derived 
from  the  arterui  and  vena  ceulralie,  which  enter  the  outer 
side  of  the  optic  nerve,  alx>ut  <5  mm.  Ix'hind  the  eye;  the 
Veins  and  arteries  are  generally  in  {siirs,  the  veins  not 
lK*ing  more  numerous  than  the  arteries;  all  |>ass  from  or 
to  the  optic  disc  (F’ig.  83),  At  the  disc  amistoiuoses, 
I'hiefly  capillary,  art*  fornusl  U'twwii  the  vessels  of  the 
retina  and  those  t»f  the  choroid  and  sclerotic.  As  m»  other 
anastomost‘s  are  forim*tl  by  the  vessels  of  the  retina,  tin* 
rt*tinal  circulation  beyond  the  disc  is  terminal ; and  further. 
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as  the  vessels  branch  dichotomonsly,  and  the  branches 
anastomose  only  by  means  of  their  c-apillaries,  the  circula- 
tion of  each  considerable  branch  is  terminal  also.  The 
capillaries,  which  are  not  visible  by  the  ophthalmoscope, 
are  narrower  than  those  of  the  choroid,  and  their  meshes 
become  much  wider  towards  the  anterior  and  less  im- 
portant ])arts  of  the  retina. 

At  the  y.  s.  (Fig,  78),  tlie  only  part  used  for  accurate  sight,  the 
capillaries  are  very  abundant  {compare  Fig.  60);  but  at  the  very 
centre  of  this  region  {focea  centralis),  where  all  the  layers  except  the 
cones  and  outer  granules  are  excessively  thin,  there  are  no  vessels,  the 
capillaries  fonning  fine,  close  hx)ps  just  around  it.  The  nerve-fibres 
in  this  part  of  the  retina  are  finer  than  in  other  j)  irts;  they  seem 
also  to  be  much  more  abundant,  for  Bunge  has  found  that  in  a case 
of  central  scotoma,  where  only  a very  small  part  (*'„)  of  the  F.  was 
lost,  (jnile  a large  tract  of  fibres  (|  of  the  whole)  was  atrophied  in 
the  optic  nerve.  The  fovea  centralis  corresponds  to  an  area  at  the 
centre  of  F.,  measuring  only  in  diameter;  the  part  recognised  as 
the  macula  lutea  has  an  area,  on  the  F.,  of  about  7°  (Bunge). 


V A V A ^ V A 


Fia.  78. — Blood-vessels  of  human  retina  at  the  yellow  spot  (artificial 
injection).  The  central  gap  corresponds  to  the  fovea  centralis. 
A.  Arteries.  V.  V'eius.  N.  Nasal  side  (towards  disc).  T.  Tem- 
poral side.  The  meshes  are  many  times  wider  at  the  peiiphery 
of  the  retina. 

In  children,  esjiecially  those  of  dark  complexion,  a 
peculiar  white,  shifting  reflection,  or  shimmer,  is  often 
seen  at  the  y.  s.  region,  and  along  the  course  of  the 
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l>riiici{)iil  vesst'ls.  It  chuuj,'es  with  everj-  movenifut  of 
the  mirror,  and  reminds  one  of  the  shifting  retleetion 
from  “ watertsl  ” and  “ shot  ” silk.  Around  the  v.  s.  it 
takes  the  form  of  a ring  or  zone,  and  is  known  as  the 
“ halo  round  the  macula”  (p.  48).  When  the  choroid  is 
highly  pigunented,  even  if  this  shifting  refltvtion  lie  absent, 
the  rtdina  is  visible  as  a faint  haze  over  the  choroid  like 
the  “ l>lo<^)m  ” on  a plum.  Under  the  high  magnifying 
iKjwer  of  the  erect  image  the  nerve-tibre  layer  is  often 
visible  lurar  the  disc  as  a faintly-marked  radiating  stria- 
tion.  The  sheaths  of  the  large  ireiitrul  vt»Hsels  at  their 
emergence  from  the  physiological  |iit  (p.  4t!)  show  many 
variations  in  thickiK*ss  and  opacity. 

In  rare  casi*s  the  medullary  sheath  of  the  optic  nerve- 
fibres,  which  should  cease  at  the  lamina  cribrosu,  is  cou- 
tinutnl  through  the  disc  into  the  retina,  and  caust‘8  the 
ophthalmoscopic  apjK’anince  known  as  “ oj>a4jue  nerve- 
fibres.”  This  congenital  javuliarity  may  affect  the  nerve- 
fil>n*s  of  the  whole  circumfen*utv  of  the  dis<’,  or  tnilv  a 
patch  or  tuft  of  the  filtres  ; it  may  only  just  overleap  the 
iilge  of  the  dis).-,  or  may  extend  far  iuW  the  retina  ; and 
islands  of  similar  o|HU-ity  an*  scnnetimes  se»*n  in  the  retina 
quite  8e|>arate<l  from  the  disc.  It  is  to  1h*  |»articuhLrlv 
notwl  that  the  ivntral  jmrt  (physiological  pit)  of  the  dis<- 
is  not  ufftvt4*il,  l>ecaum*  it  contains  im  nerve-tibivs.  The 
aff»Hted  jutch  is  pure  white,  and  quite  ojsniue;  its  margin 
thins  out  gradually,  and  is  striaU*<l  in  fine  lim*s,  which 
nuliat<*  fn>m  the  disc  like  cardetl  ci>ttt>n  wc*ol ; the  retinal 
vi*sKi*ls  may  In*  burits.!  in  the  ojsu-ity,  or  run  unobs<*urv<l  on 
its  8urfa^*e,  and  an*  of  normal  sin*.  The  <ieej>  layers  of 
the  affivN'il  jMirts  i»f  the  n*tina  In'ing  ol>scuml  bv  the 
o|«i,city.  an  enlargement  of  the  nonnal  blind  sjsit  ” is  the 
result.  One  eye,  or  ls>th,  may  U*  affectis.!.  There  is 
sehlom  any  difficulty  in  distinguishing  this  condition  from 
ojiacity  duo  to  ueuro-n*tiuitis. 
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OphthidmoHcopic  Sujm  of  lldinal  Disease. 

Conyestiaii. — No  amount  of  eaiallary  congestion,  whether 
passive  or  active,  alters  the  ai)pearaiice  of  the  retina  ; and 
as  to  the  large  vessels,  it  is  better  to  speak  of  the  arteries 
as  unusually  large  or  tortuous,  or  of  the  veins  as  turgid 
or  torttious,  than  to  use  the  general  term  congestion. 
Capillary  congestion  of  the  oj)tic  disc  may  undoubtedly  b(> 
recognised  ; l)ut  even  here  caution  is  needed,  and  much 
allowance  must  be  made  for  differences  t)f  contrast  de- 
j)euding  on  variations  in  the  tint  of  the  choroid,  for  the 
jKitieiit’s  health  and*  age,  and  for  the  brightness  of  the 
light  used,  or,  what  is  the  same  thing,  for  the  size  of  the 
{)upil.  Caution  is  also  needed  against  drawing  hasty 
inferences  from  the  slight  haziness  of  the  outline  of  the 
disc,  which  may  often  be  seen  in  cases  of  hypermetropia, 
and  which  is  certainly  not  always  morbid. 

The  only  ophthalmoscopic  proof  of  true  lidinitis  is  loss 
of  t raiisparency  of  the  retina,  and  two  chief  types  are 
soon  recognised  according  as  the  opacity  is  diffused,  or 
consists  chiefly  of  abrupt  spots  and  patches.  Ha-mor- 
rhages  are  present  in  many  cases  of  retinitis ; but  they 
may  also  occur  without  either  inflammation  or  cedeina. 
The  state  of  the  disc  varies  much,  but  it  seldom  escajies 
entirely  in  a case  of  extensive  or  jirolonged  retinitis.  In 
a large  majority  of  cases  of  recent  retinitis  the  visible 
changiis  are  limited  to  the  central  region,  when?  the  retina 
is  thickest  and  most  vascular. 

(1)  The  lessened  transparency  which  accompanies  dif- 
fuse rid  in  it  is  simply  dulls  the  red  choroidal  reflex,  and  the 
term  “ smoky  ” is  fairly  descrii>tive  of  it.  The  sameelTect 
is  given  l»v  slight  haziness  of  any  of  the  anterior  media, 
l)ut  a mistake  is  excusalde  only  when  there  is  diffused 
mistiness  of  the  vitreous  from  opacities  which  are  too 
small  to  be  easily  distinguished  (Chap.  XVI),  and  the 
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tliffioulty  is  then  inereast^l  l>eeau8<.*  this  very  condition  of 
the  vitref)ns  often  co-exists  with  retinitis.  A conijiarison  of 
the  er*?ct  and  inverted  images  is  often  nst'ful ; for  if  the 
difftised  haze  notice<l  hy  indirect  examination  l>e  caustHi  l»y 
ndinitis,  the  direct  examination  will  often  n*solve  what 
sotmitHl  an  uniform  haze  into  a well-marke<l  spotting  or 
stn*aking,  Wh<*n  the  change  is  pronounce<l  enough  to 
cause  a decidt^lly  whit**  haze  of  th»*  retina  then*  is  no 
long«*r  any  doubt.  The  retinal  arteri«*s  and  veins  are 
8om**times  enlargt**!  and  tortuous  in  r**tinitis,  and  in  s«*vere 
cas**8  they  an*  g**nerully  obs<*un**l  in  some  i>art  of  th**ir 
cours**.  Th«*s**  forms  of  uniformly  diffus***!  n*tinitis  an* 
usually  caus**d  «*ither  by  syphilis,  enil*olism,  or  thn>ml»osis. 

(2)  Near  the  y.  s.  a numln'r  of  small.  int**ns**ly  whit* , 
rouml*><l  sj»ots  an*  s**«*n  (Fig.  ?!♦).  either  quite  discn*te  *tr 


Fio.  79. — Kenal  retinitis  at  a late  stage.  (Wecker  and  Jaeger.) 

I lartly  confluent.  When  very  abundant  and  confluent  they 
form  large,  abruptly  outlined  jsvtches.  with  iiregular 
lH*rders.  s*>me  parts  of  th**se  jwtches  U*ing  striate>d.  others 
stippled. 
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(3)  A nuinher  of  separate  pate.hes  are  scattered  about 
the  central  re^don,  Imt  without  sjR;cial  reference  to  the  y.  s. 
They  are  of  irre<,nilar  shai>e,  white  or  pale  huff,  and  some- 
times striah'd  (Fif'.  80)  ; they  are  easily  distinfpnshed 


Fm.  80. — Uecent  severe  retinitis  in  renal  disease,  ((towers.) 

from  patehes  of  choroidal  atrophy  (p.  190)  hy  their  colour, 
the  comparative  softness  of  their  outlines,  and  the  .absence 
of  j>ijrmentAtion. 

In  types  2 and  3 some  hajmorrhaf'es  are  usually  j>resent ; 
the  retina  generally  may  he  clear,  hut  more  often  there  is 
diffused  haze  and  evidence  of  swelling.  The  Imunorrhages 
in.ay  1k>  so  numerous  and  large  as  to  form  the  chief  f(>ature, 
and  then  the  retinal  veins  will  he  very  tortuous  .and 
dilated. 

Forms  2 and  3,  which  nearly  always  affect  both  eyes,  are 
generally  associated  with  renal  disease,  luit  in  rare  cases 
similar  ch.anges  are  caused  by  cerehr.al  disease  and  other 
conditions  (pp.  214  .and  229). 

(4)  Rarely  a single  large  patch  or  area  of  white  op.acity 
is  seen  with  softened,  ill-defined  edges,  any  retinal  vessels 
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Ihat  may  cross  it  obscured.  Such  a j»atch  of  retinitis 

is  usually  caus<Hl  either  by  subja<*ent  chonuditis  (p.  190). 
or  by  l<M-al  phlebitis  or  thromlstsis. 

Jln'morrhn4je  into  (or  Inmeath)  the  retina  is  known  by  its 
colour,  which  is  darker  than  tliat  of  an  ordinary  choroid, 
but  n>tlder  and  lighter  than  that  of  a very  dark  choroid. 
Bhsxl  may  Im?  effustnl  into  anv  of  the  rtdinal  lavers,  and  the 
shap»*  of  the  bhxKl  jMitches  is  mainly  deU‘rminc«l  by  their 
|M)sition.  When  effuwxl  into  the  nen-e-fibre  layer,  or  eon- 
fin«*<l  by  the  shmth  of  a larp.*  vessel,  the  extmvasation 
takes  a linear  or  streaktnl  f«»rm  and  stnicture  following;  the 
dins^tion  of  the  nene-fibn*s ; extravasations  in  the  di*e|M*r 
layers  an*  round«*<l.  Veiy-  lai>fe  ha>morrhap*s,  many  tim**s 
as  larj^<*  as  the  disc,  sometimes  (Kx*ur  near  the  yellow  sjs»t, 
ainl  proliably  all  the  layers  then  N*eome  intUtrat4*<l,  while 
sometimes  the  bbssl  rupturt's  the  antt*rior  limiting  mem- 
brane of  the  n*tina  and  |>a88«*s  into  the  vitreous. 

R«‘tinal  ha*morrhap*H  may  1h*  laiyi*  or  small,  single  or 
multiple;  limit***!  to  the  central  n^iim  or  8catU*ml  in  all 
parts  ; lint'ar,  streaky  or  flame-sha{ie*l.  punctab*  or  blotchv  ; 
they  may  lie  alongside  lar^*  v**s8els,  or  have  no  ap{>an*nt 
n*lation  to  them.  The  htemorrhaf^'  may,  as  aln*a4ly 
im*ntiomMl,  1h*  tin*  primary  chanjn*,  or  may  only  form  |>art 
(»f  a n*tinitis  or  |sipillo-n*tinitis.  A ha*morrhap*  whh  h is 
inottl***!,  and  of  dark,  dull  i*«>h>ur,  is  ff»‘nenilly  old.  Tin* 
rab*  of  absorption  vjiries  very  much ; ha*morrha^*  after  a 
blow  is  very  quickly  al(8orU*<l,  whih*  efrusi4>ns  caus<**l  bv 
the  niptun*  of  «lis«*2uaHl  vess<*ls  in  old  ]s**»ph*,  or  a**(*om|Hinv- 
in^;  n*tinitis  fnmi  constitutional  caus«*s,  ofb*n  last  for 
months,  lunl  h*ave  ]M>nnaneiit  traces. 

PujnteHiaiicm  of  the  retina  has  Isvn  n*ferred  to  in  oonn«*c- 
tion  with  chonuditis  (p.  189).  Whein*ver  j»i^ient  in  the 
fundus  forms  Ion;;,  shar])ly-detini*4l  lini*s,  or  is  arraiifft>d  in 
a mossy,  lat*e-like  or  reticulab**!  jsittern,  we  mav  safely 
infer  that  it  is  situab**!  in  the  n*tina,  and  j^nerally  that  it 
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Iit‘8  alon<y  the  she<atli8  of  tlie  retinal  vessels  (compare  Fig. 
81  with  Fig.  71).  Pigment  in  or  on  the  choroid  never 
takes  such  a pattern,  being  usually  in 
blotches  or  rings.  The  two  types,  how- 
ever, are  often  mingled  in  cases  of  cho- 
roiditis with  secondary  affection  of  the 
retina;  indeed,  whenever  we  decide  that 

Fio.  81.— Study  the  retina  is  ])igmented,  the  choroid  must 
or  pigment  m , /»  n • t 

the  retina  in  a careiully  exainmod  for  evidences  of 

specimen  of  se-  former  choroiditis. 

l7g\nen  j^'s^cn  pigment  may  be  left  aft.er  the 

from  the  inner  absorption  of  retinal  haemorrhages.  Such 
filce  spots  can  generiilly  be  distinguished  from 

those  following  choroiditis  by  their  more 
uniform  appearance  and  by  the  absence  of  signs  of  choroidal 
atrophy. 

Atrophy  of  the  retina,  of  which  |»igmentation  of  the 
retina,  wh(*n  pri'sent,  is  always  a sign,  has  for  its  most  con- 
stant indication  a marked  shrinking  of  the  retinal  blood- 
vessels with  thickening  of  their  coats.  When  the  atrophy 
follows  a retinitis  or  choroido-retinitis  (retinitis  pigmentosa, 
sy]thilitic  choroido-retinitis,  t'tc.)  all  the  layers  are  involved, 
and  the  outer  layers  (those  nearest  the  choroid)  earlier 
than  the  inner  ; but  when  it  is  secondary  to  disease  of  the 
o})tic  nerve  (optic  neuritis,  progressive  atrophy,  and  glau- 
coma) only  the  layers  of  neiwe-fibres  and  ganglion-cells  are 
atrophied,  the  outer  layers  being  found  perfect  CA'^en  after 
many  years  A retina  atrophied  after  retinitis  often  does 
not  regain  perfect  transparency,  and  if  there  have  l>een 
choroiditis  the  retina  remains  especially  hazy  in  the  parts 
where  this  has  been  most  severe. 

The  disc  after  severe  retinitis  or  choroido-retinitis  always 
passes  into  atrophy,  often  of  peculiar  appearance,  being  pale, 
hazy,  homogeneous  looking,  and  with  a yellowish  orbroAvn- 
ish  tint  (p.  193). 
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DrtachtHftit  {sfjHiration)  of  the  retina. — As  there  is  no 

eoutinuity  of  structure  l>etwtvn  the  choroid  and  retina,  the 

two  may  lx*  easily  sejiarated  by  effusion  of  bloml  or  serous 

Huid,  the  result  either  of  injury  or  diseasts  by  morbid 

;,'rowths,  and  by  the  traction  of  fibrous  cords  in  the  vitretms. 

Such  fibrous  luinds  and  string's  tlevel<»{)  in  the  vitrwus  in 

Some  cases  of  irido-cyclitis,  and  j>erliaj»s  in  uivopic  eves 

without  si^uis  of  inflammatiou.  Occusioiiallv  nmts  mav  lx* 
, • » 
seen  in  tlie  st*|)arati*d  retina.  It  has  l»et*n  su^^'csUhI  that 

such  n*nts  ocvurrin;'  whilst  the  retina  was  still  in  gitu  mi^ht 

initiaU*  the  deta<-hment  by  allowing  the  intrusion  of  vitreous 

Ixtween  the  retina  and  choroid;  and  this  explanation  mav 

jMJSsibly  hold  j,'o<xl  in  very  myopic  eyes.  'I’he  retina  is 

separateil  at  the  ex{>ense  of  the  vitn^snis  (which  is  pro- 

|>ortionaU‘ly  alisorlied),  but  alwavs 

remains  atUwhtHl  at  the  disc  ami 

ora  serrata,  unless  as  the  result  of 

wound  or  j'reat  violenc«*.  The 

depth,  an‘a,  and  situatioi^d  the 

detachment  are  subject  to  much 

variety.  Fij'.  82  shows  a diaf^ram- 

nuttic  wction  of  an  eye  in  which  the 

low**r  |«irt  of  the  retina  is  se|>arute«l. 

1 he  pi|4'ment  epithelium  alwavs  n*- 

mains  on  the  choroid. 

llie  st>|tarat<Hl  portion  is  usually  far  within  the  bs*al 

leii^^h  of  the  eye  ; its  erect  ima^i‘  is  thend'on*  verv  easilv 

visible  by  the  dinrt  inetlusl  (p.  4H).  when  it  ap|s-ars  as 

a ^;n-y  or  whitish  rethvtion  in  S4>me  part  of  the  field,  then-- 

mainder  U*inj'  of  the  natural  nil  adour;  thedeUuduHl  j«art  is 

^Tt'V  <»r  whitish,  1h*cuus<*  the  retina  has  Ixvoine  ojsnpie. 

With  can-  we  can  m-curut«-ly  bxus  the  surface  of  the 

^rey  n-fh-ction.  obw-rve  that  it  is  folded,  ami  sen-  one  or 

luon*  n-tinal  vessels  meanderinj'  ujs.n  it  in  a tortuous 

lourse ; they  apjx-ar  small  and  of  dark  colour,  and  have 

14 


KlO.  hi. — Seoiion  of  eye 
will)  ]<«rtial  (ii-Ucli- 
ineiit  of  retina. 
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lost  their  central  lif^ht  streak.  If  the  separation  be  deep 
the  outline  of  its  more  prominent  folds  (Pit,'.  83)  can  bo 
seen  standing  out  sliarjdj  against  the  red  background, 
and  in  some  cases  the  folds  flap  about  when  the  eye  is 
•juickly  moved.  In  extreme  cases  we  can  see  the  detached 


FiO.  83. — Ojihtlialmosco- 
pic  ujjpuaniiico  of  ile- 
taclied  retina  (erect 
image).  (After  Wccker 
and  Jaeger.) 


part  by  focal  light.  When  the 
detachment  is  recent,  especially  if 
shallow,  the  choroidal  red  is  still 
seen  through  it ; the  diagnosis  then 
rests  on  the  observation  of  wdiether 
the  vessels  in  any  jjart  are  darker, 
smaller,  and  more  tortuous  than 
elsewhere,  and  ujioii  oidithalnio- 
8co])ic  estimation  of  the  refraction 
of  the  retinal  vessels  (p.  54)  at 
different  parts  of  the  fundus,  for 
the  detached  part  will  lx-  much 
more  hypermetrojiic  than  the  rest. 
In  very  high  myoj)ia  a shallow  detachment  may  still  lie 
Ix'hind  the  principal  focus,  and  therefore  not  yield  an  erect 
image  without  a suitable  concave  lens  ; in  such  a case,  and 
in  others  where  minute  rucks  or  folds  of  detachment  are 
j)reseiit,  examination  liy  the  direct  method  leads  to  a right 
diagnosis  ; as  the  image  of  the  detjiched  portion  is  not  in 
focus  at  the  same  moment  as  its  surrounding  parts, 
parallactic  movement  * is  obtained,  and  the  vessels  are 
tortuous.  Deep  and  extensive  detachment  is  often  associ- 
ated with  ojiacities  in  the  vitreous  or  lens,  or  with  iritic 
adhesions  ; and  any  of  these  conditions  interfere  with  the 
conclusive  a])plication  of  the  above  tests.  In  some  cases  of 
detachment  large  patches  and  streaks  of  choroidal  disease 
are  to  be  found.  The  treatment  of  detachment  of  the  retina 


* On  dosing  onu  eyu  amt  viewing  two  objects,  one  beyond  tbe 
other,  but  in  tbe  snuic  line,  one  object  seems  to  move  over  tlie  other 
wlicn  tbe  bend  is  moved  from  side  to  side. 
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is  very  unsatisfactory,  iniprovemeut  if  obtained  lK*ing 
seldom  jK'nnanent,  even  when  tn^itnient  is  undertaken  stnui 
after  the  detac’huient  has  occurred.  Punctun'  of  the 
sclei\)tic  over  the  detachment  is  occasionally  followe«l  by 
markinl  improvement,  and  the  n^sult  is  said  to  Im.‘  lietter  if 
the  sclerotic  lx*  laid  liare  by  disstvtinj;  up  the  conjunctiva 
Indore  the  jiuucture,  and  if  the  puncture  l«e  rather  broad 
(alKMit  2 to  4 mm.)  ; the  subretiual  Huid  rapidly  drains 
away.  The  conjunctival  wound  should  be  sutured.  Pn»- 
fuse  sweatinj'  and  salivation,  inductxl  by  j)iU»carpine  (F. 
41),  have  Invii  recommendtHl  in  rweut  cast's.  Mere  rest 
in  UhI  for  stime  days  in  a sul>dued  li^ht,  with  the  eyes  tie«l 
up,  is  «)ften  folh>wetl  for  a time  by  dtvidtnl  improvement  of 
si^ht.  The  ln*st  results  stvm  to  Imve  l)een  obtainetl  by  this 
means,  combined  with  scleral  puncture,  in  nx-eut  cases. 

Clinical  Fornm  of  Rrtinal  Disease. 

The  symptoms  of  retinal  disease  relate  only  to  the 
failure  of  si^ht  which  they  cause,  and  this  may  In*  either 
general,  i»r  continetl  to  a j»art  of  the  field,  accortliiif;  to  the 
nature  of  the  case.  Neither  photophobia  nor  ]>ain  occurs 
in  uncomplicated  retinitis. 

Syphilitic  rctiniUc  is  ffenerally  aswK-iatinl  with,  and 
sixondary  to,  choroiditis  (j>p.  ll>2  l‘J4),  but  the  retinitis 
may  lx-  primary.  The  vitreous  in  this  «lim*as»-.  as  in 
syphilitic  choroiditis,  is  often  liazy,  and  the  <»|>.u-ities  an* 
sometimes  stnitetl  dwply,  just  in  front  of  the  n-tina.  The 
chanp.*s  are  tlume  of  diffuse  retinitis  (p.  2<J4,  1),  with 
slight  “ smoky  ” luize,  often  confined  to  the  rejfion  of  the 
yellow  sjot  or  disc  ; but  in  liml  cases  the  luiZe  ]>asses  into 
a whiter  mistiness,  and  extends  over  a much  larger  rej.fioii ; 
sometimes  lou^,  branching'  streaks  or  l«ands  of  densi> 
ojuicity  are  met  with,  and  ha'morrhaKi*s  may  occur.  The 
disc  is  always  hazy,  and  at  first  too  red,  while  the  retinal 
vessels,  both  arteries  and  veins,  are  somewhat  turjfid  and 
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turiuous ; rarely  the  disc  becomes  opaque  and  swollen 
(pai»illitis,  p.  225).  At  a late  period,  in  unfavorable  cn,ses, 
the  vessels  shrink  slowly,  almost  to  threads,  the  retina 
(jften  becomes  pij'inented  at  the  i)eriphery,  and  the  pig- 
mented epithelium  disa})pears. 

Syphilitic  retinitis  is  one  of  the  secondary  symi>toms, 
seldom  setting  in  earlier  than  six  or  later  than  eighteen 
months  after  the  primary  disease.  It  occurs  in  congenital 
as  well  as  ac([uired  syphilis.  It  genei’ally  attacks  both 
eyes,  though  often  with  an  interval.  Its  onset  is  often 
rapid,  as  judged  by  its  chief  symptom,  failure  of  sight, 
and  it  may  Im.^  stated  that,  as  a rule,  the  degree  of  ambly- 
oj)ia  is  much  higher  than  would  Ik'i  expected  from  the 
o])hthalnio8copic  changes.  Night-blindness  is  often  a pro- 
nounced symptom.  Its  course  is  chronic,  seldom  lasting 
less  than  several  months,  and  it  shows  a remarkable 
tendency,  for  many  months,  to  repCcated  and  rapid  exacer- 
bations after  temporary  recoveries,  but  with  a tendency  to 
get  worse  rather  than  permanently  better.  Amongst  the 
early  symptoms  are  often  a “ flickering,”  and  micropsia ; 
these  with  the  history  of  variations  lasting  for  a few  days, 
and  of  marked  night-blindness,  often  lead  to  a correct 
surmise  before  ojihthalmoscopic  examination.  There  is, 
however,  nothing  pathognomonic  in  any  of  the  symjdoms. 
An  annular  defect  in  the  visual  field  (“ring  scotoma”) 
may  often  be  found  if  sought ; in  the  late  stages  the  field 


is  contractc'd. 

Mercui’y  produces  most  marked  benefit,  and  when  used 
earlv  it  permanently  cures  a large  pro])ortion  of  the  cases ; 
but  in  a numberof  cases,  perhajis  in  thosewhere  there  is  most 
choroiditis,  the  disease  goes  slowly  from  bad  to  worse  for 
several  years,  in  s[>ite  of  very  prolonged  mercurial  treatment. 
Of  the  efficacy  of  prolonged  disuse  of  the  eyes,  and  of  local 
counter- irritation  or  depletion,  strongly  recommended  by 
many  authors,  I have  had  but  little  experience. 
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Alhinnitiuric  retinifii^  (,  papiUn-retinitist). — Tht*  changes 
an*  stronj;ly  marktsl,  and  so  clianu-toristio  that  it  is 
jM»ssil»k‘,  in  most  raw*s,  to  say  from  an  oj»hthalmosooj>ic 
examination  alone  that  the  j«itient  is  suffering;  from  kidney 
dis<*ast>.  In  the  sclerosis  of  the  arteries  which  aeeomjuinies 
chronic  renal  ilis4*as«‘,  the  retinal  arteries  fnsjuently  have 
an  unusually  I»ri^;ht  and  sharp  tvntnil  li^ht  streak,  and  an* 
of  a li^;hter  colour  than  nonnal  ; they  have  much  the  sjime 
apjM*arance  as  would  Ik*  present«.*<l  hy  a pit*ce  of  hrij^ht 
coi»]K.*r  wire  (Gunn).  When*  these  arteries  cn»ss  the  veins, 
the  l»lo«xl-current  in  the  latter  is  interrupteil. 

Th«*  earlieet  chaiitje  (the  stable  of  (i*ilema  ami  exudation) 
is  a {general  haze,  of  ^^reyish  tint,  in  the  i*entnil  n*vrion  of 
the  retina,  mostly  with  some  ha*morrha^'»*s  ami  soft-«*<l>'i*<l 
whitish  |tatches  (3,  p.  *203),  and  with  or  without  haze  and 
sw**llin;;  of  the  dis«*.  In  this  sta^ft'  the  si^ht  is  often 
unimjMiinsl,  so  the  cus«>s  an*  s«*ldom  seen  l»v  ophthalmi«* 
sur^;»*ons  till  a few  wtvks  later,  when  the  translucent, 
prol»al>ly  allmminous  exudations  in  the  swollen  retina  have 
|tass«*4l  into  a state  «*f  fatty  or  tihrinous  dej.feneration.  a 
cluing;**  which  affects  Imth  the  nerve-tihres  and  conms  tive 
tissue. 

In  the  tenmd  we  find  a liuinU'r  of  pure  white  <lots, 
s|M>ts,  or  |>at<-hes,  in  tin*  hazy  n*>fion,  and  es|s*<  iallv  (^rou|ssl 
around  th.*  yellow  sjsit.  Their  |ss*uliarity  is  their  sharp 
definition  and  p>ire,  o|>a<|Ue  whit<*  colour  ; imhssi,  when 
small  and  round  they  an*  almost  ^list4‘iiin^.  When  not 
very  numerous  they  an*  ^*nenilly  confim-d  to  tin*  vellow- 
s]M»t  rej'ion.  from  which  they  show  a teiidemy  to  nnliate  in 
lines  ( Fi^v  7l»)  ; when  very  small  ami  scanty  they  mav  Is* 
overhstked  unh*ss  we  examine  the  ern  f ima;re  ; hut  fre- 
ipiently  larj^e  |sitches  an*  fonin*<l  hy  the  eonfluene**  of  small 
s]M)ts,  and  the  Istnlers  of  thes4*  jiatches  an*  striaf«sl, 
crenatisl,  or  s]s»tte«l.  At  this  stiure  the  soft-e<l;fi*<l  |*itt<  hes 
(Fij^f.  have  often  to  a ;;reat  »*xtent  disappeansl,  or 
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become  merged  into  more  general  opacity  of  the  retina ; 
the  disc  is  hazy  and  somewhat  swollen,  es])ecially  just  at 
its  margin,  and  the  retina,  as  judged  by  the  undulations  of 
its  vessels,  and  confirmed  hy  post-mortem  examination,  is 
much  thickened.  Haimorrhages  are  generally  still  jn*esent, 
and  occasionally  they  constitute  the  most  marked  feature ; 
they  are  usually  striated.  Sometimes  an  artery  is  seen 
sheathed  by  a dense  white  coating.*  In  another  group 
paj)illitis  is  the  most  marked  change,  though  some  bright 
white  retinal  spots  are  always  to  be  found  by  careful 
examination. 

The  usual  tendency  is  towards  subsidence  of  the  oedema, 
and  abs(»r]»tion  of  the  fatty  deposits  and  extravasations, 
generally  with  imj)rovement  of  sight — the  third  stage,  or 
stage!  of  absor})tion  and  atrophy. 

In  the  course  of  several  months  the  white  spots  diminish 
in  size  and  number,  until  only  a few  very  small  ones  are 
left  near  the  yellow  spot,  with,  perhaps,  some  residual 
haze : the  hlood-i)atches  are  slowly  absorbed,  often  leaving 
small  round  ])igment  spots  (p.  208),  and  the  retinal  arteries 
may  be  shrunken.  In  cases  of  only  moderate  severity 
almost  perfect  sight  is  restored.  . But  when  the  optic  disc 
suffers  severely  (severe  ])apillitis),  or  if  the  retinal  disease 
lie  excessive,  and  attended  by  great  cedema,  sight  either 
ini[>roves  very  little,  or,  as  the  disc  ])asses  into  atrojdiy  and 
the  retinal  vessels  contract,  it  may  sink  to  almost  tohal 
l>lindness.  Such  a condition  may  he  mistaken  for  atrophy 
after  cerebral  neuritis  (p.  227)  ; but  the  presence  of  a few 
minute  bright  dots  or  of  some  suj)erficial  disturbance  of 
the  choroid,  at  the  yellow  spot,  or  of  some  scattered  pig- 
ment s])ots  left  by  extravasations,  will  generally  lead  to  a 
correct  inference.  In  the  cases  attended  by  the  greatest 
swelling  and  0])acity  of  retina  and  disc,  death  often  occurs 

* Illustrations  of  this  are  piven  in  Gowers’  ‘Medical  Ophthal- 
moseopy,’  pi.  xii,  fig.  1,  and  in  ‘Trans.  Ophtli.  Soc.,’  vol.  ii,  pi.  ii. 
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l>eforo  n>troj:fR‘88ive  chan>;e8  hiive  taken  place.  In  extreme 
<*a8es  the  retina  may  iMvome  deeply  detacher!  from  the 
choroid. 

AUmminuric  ndinitis  is  almost  invariahly  symmetrical, 
hut  seldom  (jnite  eipial  in  dt^*^  result  in  the  two  eyes. 

The  kidney  dis«'as«'  in  the  mala^ly  under  considt'rution  is 
nearly  always  chronic.  The  n*tinitis  may  «H.vur  in  any 
chronic  nephritis,  and  in  the  alhiiminuria  of  pn‘^naiicy. 
Whatever  l>e  the  fonn  of  the  kidney  distnuM*,  the  retinitis 
usually  occurs  with  other  sympt4>in8  of  active  kidn«*y  mis- 
chief, such  as  lawW-he,  vomiting,  loss  of  a]>[>tdit<‘,  and 
often  anasarca;  hut  (HH’asionally  the  retinitis  is  the  first 
rtH-o;^nisahle  sijjn.  The  quantity  <»f  alhiimen  varies  very 
much.  In  the  al>sence  of  anasarca  the  symphims  an*  often 
put  down  t4)  “ hili<»usn«‘ss.”  and  as  in  such  I'ast's  the  failun* 
of  si^ht  is  the  most  tnuihlesome  symptom,  the  o]»hthal- 
inosciqtt*  often  h‘a«ls  to  tin*  t*orr»vt  diagnosis.  A m^'ond 
attack  of  ndinitis  sometimes  occurs  in  connet-tion  with  a 
D'lapst*  «if  renal  symptoms.  Many  of  the  lN*st  murkeil 
cases  of  allmmiuuric  rt'tinitis  invur  in  tin*  alhiiminuria  of 
pn*jfnancy,  and  the  prognosis  for  sijfht  is  jfisKl  in  many  of 
these  if  the  symptoms  come  on  sufficiently  late  in  the 
pn'^ifnimcy  U)  jK*nnit  of  the  caust*  Isdn^  n’lnovinl  hv  the 
induction  of  artificial  lalsmr ; hut  some  of  th«*m  (pndiahlv 
cast's  of  old  kidney  dis<^is«>)  do  very  Isully,  and  pass  into 
atrophy  of  the  nerves. 

Thoujfh  the  ilia^fuosis  of  n*nal  disease,  Itasisl  on  the 
pn'sentv  of  the  symmetrical  retinal  chancres  alsive  de- 
8crilH*il,  will  usually  l»e  verififsl  hy  the  physician,  we  do 
unqiiestionahly  now  and  then  nnvt  with  cas»*8  of  similar 
ndinitis  in  which  no  kidney  diseasi*  can  lie  clinically  prov»*d. 
Troussiau  descrilies  st'veral  cast's  of  this  sort  in  which 
alhtinien  ap|M*an'<l  later.*  Such  cast's  neetl  fuiiher  atten- 
tion. The  cast's  of  ('t'rehral  neuro-n'tinitis  mentiont'tl  at 
• ‘ Hnll.  dt*  IMIApitsl  do«  < jainze-riiiBfn,’  iv,  4,  173. 
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p.  229,  and  rare  cases  of  retinitis,  exactly  like  renal  retinitis 
but  confined  to  one  eye,  have  also  to  be  allowed  for. 
Retinal  chanj^es  more  or  less  like  those  above  descrilx'd  are 
also  found  in  other  chronic  {general  diseases,  e.  rj.  diabetes, 
pernicious  anajinia,  and  leucocytlimmia  (Chap.  XXIII). 

The  term  retinilw  hjvmorrhngim  has  Ix'en  j^iven  to  cases 
characterised  by  very  numerous  linear  or  flame-sha]x‘d 
retinal  h®morrhaf,ms,  chiefly  of  small  size,  all  over  the 
fundus,  or  limiti'd  to  the  area  of  one  vein,  f^enerally  with 
extreme  venous  en}/orf^ement  and  retinal  oedema,  but  in 
some  cases  without  these  features.  It  usually  occurs  in 
only  one  eye  at  a time,  and  comes  on  rapidly.  The  patients 
are  often  f?outy,  or  the  subjects  of  disease  of  cardiac;  valves, 
or  of  the  arterial  system.  Thrombosis  of  the  trunk  of  th(‘ 
vena  centralie  retiiuv  is  jtrobably  the  determining  cause  of 
the  condition*  when  there  is  much  venous  distmision  and 
retinal  oedema ; multiple  disease  of  minute  retinal  vessels 
when  these  symptoms  are  absent,  lletinitis  ha3morrhaf,dca, 
of  whichever  type,  is  not  common. 

Other  cases  are  seen  where  extravasations,  varyiiif^  much 
in  size,  number,  and  shajce,  are  scattered  in  different  ]>aits 
of  the  fundus  of  one  or  both  eyes.  Some  of  them  are 
probably  allied  to  the  above,  but  often  the  nature  of  the 
case  is  obscure,  or  the  hoemorrhages  an;  related  to  senile 
degeneration  of  vessels.  Such  cases  have  been  called 
retinUie  apopJccticM. 

Lastly,  in  an  impoitant  group,  a single  very  large 
extravasation  occurs  on  the  surface  of  the  retina  beneath 
the  internal  limiting  membrane  from  rujdure  of  a large 
retinal  vessel,  probably  a vein — fiuhhyalnid  luemorrhage. 
The  haemorrhage  is  generally  in  the  yellow-spot  region ; in 
process  of  absorption  it  becomes  mottled,  the  densest  parts 
remaining  longest,  and,  if  seen  in  that  condition  for  the 
first  time,  the  case  may  be  taken  for  one  of  midtiple 

* niitcliiiisoii ; iMiclicl,  tii'iicfe’s  ‘ Ai’cli.  f.  Oplitli.,’  xxlv,  2. 
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haDniorrhages.  Thoso  extravasjitions  caust'  gn*at 

of  which  coinos  on  in  an  hour  or  two,  hut  not 

with  ahs4)luto  sinhlcnnoss.  Ahsorj>tion,  in  the  several 
j^roups  of  (^as<‘s  just  inentionetl,  is  very  slow. 

HieiuorrhaKt'8  niay  occur  from  blows  on  the  eye.  They 
are  usually  small  and  quickly  alworlssl,  differing;  in  the 
latter  res|sH‘t  very  much  from  the  cjist*s  Kdon*  d»*scrilHsl. 

LettkH'mic  relinitin  is  <’hara4‘teris»*il  liy  n‘tinal  luemor- 
rhiq^es  or  by  extravasations  of  whit4*  bl«HHl-c«>rpuscles  into 
the  retina;  th»-  veins  are  enlarpsl,  tlatteniHl,  and  tortuous; 
the  colour  of  the  choroid  is  often  jMile  yellow,  lietinul 
htemorrha^es  and  optic  neuritis  also  otvur  in  pro^retutive 
pernicion*  atut’inia. 

hiahetic  retinHin  Chap.  XXIII). 

Kniholitm  of  fhr  central  artery  of  the  retina,  or  of  one  or 
nmre  of  its  nmin  divisions,  ^jives  riw*  to  a chara<-t«‘ristic 
retinitis,  the  caus«>  of  which  i-an  in  most  caws  l»e  nM-o^uwsl 
at  once  if  it  Is*  ns-ent ; whilst  in  old  cases  the  ap|M‘arunc«*s. 
tak(*n  with  the  history,  lea«l  to  a ri^ht  diiif^osis.  Throm- 
ItoMit  i>f  the  artery  caus«‘s  similar  chan^(*s 

The  l«*udin^  sym|>tom  of  emis>lism  is  the  occurr«*n«v  of 
an  instantan(*ous  defwt  of  si^ht.  which  is  found  on  trijil  to 
U*  limiU**!  to  one  eye;  sonu'times  the  ftvlin^  is  as  if  one 
eye  ho4l  suddenly  U*eome  “shut,”  the  blindiu*ss  ls*in^  as 
sud(h*n  as  that  fn>m  quickly  closing;  the  lids  ; but  whether 
the  deftK*t  amounts  b>  al»S4>lut4‘  blimlness  or  not  dejs*mls 
on  the  |K>siti4>n  and  size  <tf  the  plu^.  Many  of  the  ]>atients 
have  evidemv  of  canlia«'  diseas«*.  Chorea  has  U*«*n  pn*s**nt 
in  a few.  In  any  case,  owin^  to  the  t«*nijs»nuw  establish- 
nu*nt  of  collat«*nil  circulation  l»y  th»*  capillary  anasbmiows 
at  the  disc  (p.  201),  the  [>atient  sometimes  notices  an 
impn»vement  of  sijjht  a few  hours  after  the  <M*currenc-e. 
This  improvement,  however,  is  but  slight,  th«  collateral 
channels  ls*in^(piite  insuthcient  to  imvt  the  demand ; nor  is 
it  often  |K*rmanent,  l»ecause  the  n*tina  suff«*rs  very  <pucklv 
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from  the  almost  complete  stasis,  oedema,  and  inflammation 
rapidly  sottin*'  in  ainl  leading  to  permanent  damaf'e. 

If  th(‘  case  b(‘  seen  within  a few  days  of  the  occurrence, 
the  red  reflex  of  the  choroid  around  the  yellow  sj)ot  and 
disc  is  quite  obscured,  or  partially  didled,  by  a diffused 
and  uniform  white  mist.  The  o]>acitv  is  greatest  just 
around  the  centre  of  the  yellow  spot,  where  the  retina  is 
very  vascular  (Fif^.  78),  and  where  its  cellular  elements 
(f^^anf'lion  and  f^ranule  layers)  are  more  abundant  than 
elsewhere  ; but  at  the  very  centre  of  the  white  mist  a small, 
rovmd,  red  spot  is  f^fenerally  seen,  so  well  defined  that  it 
may  be  mistaken  for  a ha>morrha(re ; it  re]»resents  the /owe 
reutmliH,  where  the  retina  is  so  thin  that  the  choroid 
continues  to  shine  throuffh  it  when  the  surrounding  parls 
are  opaque ; it  is  spoken  of  by  authors  as  the  “ cherry-red 
s|K)t  at  the  macula  lutea.”  This  app(^arance  is  very  seldom 
sw'n  except  after  sudden  arrest  of  arterial  blood-supjily,  by 
embolism  or  thrombosis  of  the  arteria  centnilis,  and  j)erhaps 
by  htemorrhage  into  the  optic  nerve  com})ressing  the 
vessels;  and  of  these  causes  embolism  appears  to  be  the 
commonest.  The  haze  surrounds,  and  generally  affects, 
the  disc  also,  which  soon  becomes  very  pale.  The  small 
veins  in  the  yellow-spot  region  often  stand  out  with  great 
distinctness,  being  enlarged  by  stasis,  and  conspicuous 
from  contrast  with  the  white  retina.  Small  luemorrhages 
are  often  present.  The  larger  retinal  vessels,  both  arteries 
and  veins,  are  more  or  less  diminished  at  and  near  the  disc, 
the  arteries  in  the  most  typical  cases  being  reduced  to  mere 
threads;  both  arteries  and  veins  are,  however,  sometimes 
observed  to  increase  in  size  as  they  recede  from  the  disc. 
The  arteries,  however,  are  not  always  extremely  shrunken 
in  cases  of  retinal  embolism,  the  variations  depending  upon 
the  position  and  size  of  the  plug,  i.  e.  upon  whether  the 
occhision  is  complete  or  not.  The  sudden  and  complete 
failure  of  su])ply  to  a single  branch  of  a retinal  artery  is 
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aoinotimos  followe«l  hv  its  emptyinj?  and  shrinkinf;  a 
whito  coni  almost  imimNliatoly.  In  other  cast's  the  hr.inoh 
may  for  a tiim*  1h>  little,  if  at  all,  altt*r«*<l  in  size,  and  yet  its 
hliMsl  column  may  Is*  quite  stiq'nant,  as  is  pn>vt'«l  by  tin* 
imj^ossihility  t)f  protlucin^  pulsation  in  it  hv  the  firmest 
pn-Hsure  on  the  ^lol>t>,  whilst  the  other  branches  n*K{M>iid 
js-rfectly  to  this  test  (p.  49).  Sornetinu's  this  pressure 
tt'st,  which  show'tHl  bfis’ka+je  of  some  or  all  bninches  shortly 
after  the  onset,  a^ain  pnsluces  pulsation  a few  days  later 
without  visible  evideuc»*  of  ct>llab*ral  cinuilatiim,  thus 
proving;  the  re-establishment  of  the  main  channel. 

In  from  one  to  alsiut  fourwtvks  tin* cloudiness  cl**ars  off, 
and  the  disc  |«iss<*8  into  imslerately  white  atrophy  ; the 
art«*ries,  or  some  of  them  (luvonlin^;  to  the  |s>sition  of  the 
plu^in^),  are  either  riHluctsl  to  bhKslless  white  lines,  or 
simply  narrow<Hl. 

Si^ht  is  almost  always  lost,  or  only  js*rception  of  laiye 
olijiMds  ivlaiiUMl,  whatever  U*  the  final  state  of  the  bltssl- 
veswls.  In  tlu*  nire  t'as«‘s,  when*  an  emls>lus  j>ass4-s  U*voml 
the  disc,  and  is  arn*ste<l  in  a branch  at  some  <listaiice  fnuu 
it.  the  chan>;es  an*  confimsl  to  the  corres|sm<lin^  «H-tor  of 
the  retina,  and  a limitt*<l  def**ct  of  the  fiehl  is  the  *>nlv 
|s*rmanent  n*sult.  It  is  scan-ely  n«*<vsaary  to  say  that  n<» 
tn*iitment  can  U>  of  any  u«>  in  cas«*s  of  histino  <Kvlusion  of 
the  n*tinal  art«*ries.  It  will  U*  obvious,  t<s>,  that  thew 
U*sions  will  1h*  liniit<*<l  t«»  one  eye,  thouj'h  a similar  iu*cident 
is  (H'casionally  Ht*«*n  afb*rwards  in  the  other. 

In  a few  cam's  sud<h*n  simultam>ou8  blindness  of  WA 
eyes  has  (H'cumsl  with  extn*mely  diminishe«l  retinal 
arteries  (“  iscA«*woVi  rettiuv”),  and  inMe«'tomv  has  Is-^'n 
followt*«i  by  return  of  sij;ht,  lower  b'lision  i-ausin^;  n*- 
establishment  of  circulation.  (Sec  aho  Quinine  blindness). 

IMInitiM  is  a very  slowly  |)ro^n*ssive  sym- 

metrical dim*am*,  lemlin^;  to  atn)phy  of  the  n*tina.  with  c^d- 
l*'«  tion  of  black  j»i>,mient  in  its  layers  and  around  its  lihsM]- 
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vessels,  and  secondary  atrophy  of  the  disc. — The  earliest 
symptom  is  inahility  to  see  well  at  ni^ht,  or  hy  artificial 
li^ht  (ni^ht-hlindness).  Concentric  conti'action  of  the 
visual  field  soon  occurs  (Fi^.  84).  These  defects  may  reach 
a hi^h  deforce,  whilst  central  vision  remains  excellent  in 
hrif'ht  daylif^ht.  The  symph)ins  are  noticed  at  an  earlier 
staf^e  hy  ])atients  in  whom  the  choroid  is  dark,  and  absorbs 
much  lif^ht. 


Oj)hthalmoscopic  examination,  where  these  symptoms 
have  been  present  for  some  y<‘ars,  shows — (1)  at  the 
e<]uator  or  ])erij)herv  a fjreater  or  less  quantity  of  piffinent, 


arranged  in  a reticulated  or 
with  some  small,  se])arate 
evidence  of  rtmioval  of  the 


Fio.  8t. — Extreme  concentric 
contraction  of  field  of  vision 
(H.)  in  a case  of  advanced  re- 
tinitis pigmentosa.  Tlie  cen- 
tral dot  shows  the  fixation 
point.  The  black  shows  the 
part  lost. 


linear  manner  (Fi^.  81),  often 
dots  ; (2)  in  advanced  cases, 
})ifrinent  epithelium,  but  no 
patches  of  choroidal  atrophy  ; 
(3)  the  pifrment  arranged  in 
a belt,  which  is  generally 
uniform,  the  pattern  being 
most  crowded  at  the  cc-ntre, 
and  thinning  out  towards  the 
borders  of  the  Indt ; (4)  that 
the  changes  are  always  snn- 
metrical,  and  the  symmetry 
very  precise.  These  appear- 
ances are  (piite  characteristic 
of  true  retinitis  pigmentosa. 
In  addition,  we  find  (5)  dimi- 
nution in  size  of  the  retinal 
blood-vessels,  the  arteries  in 


advanced  cases  being  mere  threads ; (6)  a peculiar  hazy, 
yellowish,  “waxy”  pallor  of  the  optic  disc  (p.  193);  (7) 

sometimes  the  pigmented  ]jarts  of  the  retina  are  quite  ha/ a ; 
(8)  posterior  ]iolar  cataract  and  disease  of  the  vitreous  are 
often  present  in  the  later  stages.  The  latter  changes  (5  to 
8l,  however,  are  found  in  many  cases  of  late  letinitis  con- 
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secutive  to  choroiditis,  aud  are  not  i»eculiar  to  the  [)n.‘seut 
mahuly. 

The  disi-am*  U*}^iu8  in  childluMnl  or  adoleseeiiee,  pro- 
^'n'sses  slowly  hut  surely,  and,  as  a rule,  euds  iu  blindness 
some  time  after  middle  life.  A few  eases  of  apjuireiitly 
recent  oripn  are  8i*t*u  in  <juite  a+jed  jK*rs<»ns,  aud  a few  are 
considen*d  to  1h*  truly  eon^'enital.  The  quantity  of  pi;'- 
meiit  visible  by  the  ophthalmosio|M>  varies  much  iu  eiist-s  of 
apparently  e<pial  duration,  and  is  not  in  dinvt  relation  t4» 
the  defect  of  sijfht ; cases  even  oi'cur,  w hich  wrtainly  Ik*1ou^ 
to  the  same  eaU'^ory,  iu  which  no  pij;ineut  is  visible  durinj' 
life,  the  retina  U-in^;  men*ly  ha/y,  thou^'h  mieros4*opi«al 
examinaitiou  r».*veals  abundance  of  minutely  dividtsl  j»ij.^nent 
(I’oncetJ.  The  jHitho^'enesis  of  the  disease  is  not  tinully 
settled  ; it  is  at  pn-seiit  doubtful  whether  there  is  from  the 
first  a slow  sclerosis  of  the  wnm*ctive-ti8sue  ehunents  of 
the  retina,  with  isissai;**  inwards  of  pi;;ment  fn»m  the  pij;- 
ment  epitlu'lium,  or  whether  the  <lis«'ase  IkkIu^  i*> 
sujs.Tticial  layer  of  the  chon»id  ami  the  pi)^ment  ej>it helium. 
Its  cause*  is  obscure.  It  is  undoubtcslly  stronjjly  heritable, 
and  many  hijijh  authoritic*s  Indieve  that  if  is  really  pro- 
duced by  consanguinity  of  marria^»e.  either  lK‘tw»*4'ii  the 
parents  or  near  auct*stors  of  the  affec-tc>d  {s-rsoiis.  Somecd 
its  siibjcH-ts  are  of  full  mental  and  IsHlily  vijfour;  but 
many  are  Uwlly  ^rown,  suffer  from  proj^^ressive  deafm-ss. 
and  aredefevtive  in  intellect.  Although  want  of  cilucatiim, 
us  a c“onse«juence  of  defective  si^ht  and  hearing,  may  some- 
times ocTount  for  this  result,  we  cannot  thus  explain  the 
various  deft‘c*ts  and  diwases  of  the  nervous  system  which 
are  m»t  infrc'cjuently  noticed  in  kinsmen  of  the  |>atients. 
That  the  sulqects  of  this  disease*  shoidd  Ik*  disc*ourag»*d 
from  marrying  is  sufficiently  evident.  In  a few  casc*s  gal- 
vanism has  Ikk*h  followed  by  improvement  Isjth  of  vision 
and  visiuil*  field,  but  no  c»ther  treatment  has  any  intlu- 
* (iuiin,  ‘ Uptitli.  iIo«p.  lte|>orU,’  x,  IGl,  sud  otli«T«. 
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ence.  Complicatious  such  as  cataract  aud  myoiaa  are  not 
uncoinmoii,  aud  must  be  treated  on  general  principles. 

It  is  sometimes  very  dilhcult  to  distinguish  widely  dif- 
fused and  superficial  choroiditis,  w'ith  pigmentation  of 
retina  and  atroi>hy  of  the  disc,  from  true  retinitis  pigmen- 
tosa. The  (question  will  generally  relate  to  cause,  as  between 
retinitis  pigmentosa  aud  choroido-retiuitis  from  syjdiilis 
(V-  103). 

Retinal  disease  from  intense  light. — A number  of  cases 
have  now  been  observed  in  which  blindness  of  a small  area 
at  the  centre  of  the  field  has  been  caused  by  staring  at  the 
sun,  usually  during  an  ecli]»se.  Corresponding  to  this 
functional  defect,  oi»hthalmoscopic  evidences  of  choroiditis 
or  choroido-retinitis  have  been  found  at  the  yellow  si)ot. 
The  defect  often  lasts  for  months,  if  not  permanently.* 

White  connective-tissue  strands  are  sometimes  found  in 
the  retina  either  as  the  result  of  hajiiiorrhages  or  as  a 
primary  intlamniatory  process ; blood-vessels  of  new  for- 
mation are  frequently  seen,  and  from  them  repeate*d 
hemorrhages  occur  into  the  retina  or  vitreous  (retinitis 
proliferans) . 

Retinitis  circinata  (Fuchs)  occurs  chietly  in  old  peoi>le, 
and  consists  in  a grey  degeneration  of  the  retina  at  the 
yellow  spot,  surrounded  by  a brilliant  white  deposit  of  small 
dots  which  become  coiitlueut  into  large  areas  surrounding 
the  central  grey  degeneration.  The  exact  nature  of  this 
affection  is  unknown. 

* For  accounts  of  cases  and  cxpcriinents  on  this  affection  see 
‘Loud.  Med.  Record,’  October,  1«83  ; also  ‘Oplilhalmic  Review,’ 
April  and  May. 
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1>IUEAHKU  OK  TMK  OITIC  NKKVK 

The  optic  ticrvo  in  ofU-ii  tliwa^n'd  in  it«  whole  leii^tth,  or 
ill  some  jKirt  of  its  eoiirw,  either  within  the  skull,  in  the 
orbit,  or  at  its  m’ular  entl. 

The  effeet  of  disease  of  the  optic  nerve  in  producing'  (1) 
ophthalmosc-opic  chanp,‘s  in  its  visible  j>ortion  (the  optic 
disc-,  or  papilla  optica),  and  (2)  defect  of  sij,dit,  varies 
f'reatly  acrordin^  to  the  seat,  nature,  and  duration  of  the 
disc*ase.  The  apiH,*araiuv  of  the  disc-  may  In*  entirely 
alteivd  bv  uxlema  and  iiiHammation,  without  the  nerve- 
tibrc's  losiiif^  their  c«)uductivity,  and  therefore'  without  loss, 
or  even  defec-t,  of  siffht ; on  the  other  luiud,  inflammat<*ry 
or  atniphic  chani;es.  causing  destruction  of  the  nerve-fibres, 
mav  arise  in  the  nerve  at  a distance  from  the  c>ye,  and, 
whilst  producinj'  ^reat  defevt  of  si^ht,  cause-  little  or  no 
immc-eliate  i-lian^e-  at  the  disc-.  Although  we  are  hen- 
concvriic-d  chiefly  wdth  the  «>phttuilmosc-opic-  and  visual  sides 
*»f  the  ({uestion,  a few  words  are  uec-dt*d  as  to  the  morbid 
chanj^c-8  in  the  nerve. 

The  i»athoIc)^ic-al  i-han^-s  to  which  the  ojdic-  nerve  is 
liable  include  those  which  affc*c-t  other  nerve-t issue's.  In- 
flammation (optic  neuritis,  jtapillititi),  varying  in  sc-at, 
cause,  and  rapidity,  and  resulting  in  recovery  or  atropln-, 
uuiy  originate-  in  the  nerve  itself,  may  [»ass  down  it  from 
the  brain  (descending  neuritis),  or  may  exte-nd  into  it 
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from  parts  around;  atropliy  may  occur  from  pressure  l>y 
tumours,  or  distension  of  neij'lil muring  cavities  (c.  (j.  the 
third  ventricle),  or  from  laceration  of  the  nerve  or  its 
central  vessels  in  the  orbit,  or  damaj'c  from  fracture  of  the 
optic  canal ; and  the  optic  nerve  is  very  subject  to  pritnary 
alrophy. 

Lastly,  the  optic  nerve  being  surrounded  by  a lymphatic 
space  (“  sul)vaginal  space  ”),  which  is  continuous  through 
the  optic  foramen  with  the  meningeal  spaces  in  the  skull, 
and  is  bounded  I)y  a tough,  fibrous  “ outer  sheath,”  is  liable 
to  1)0  alTectc*d  by  morbid  j»rocesses  going  on  in  that  space. 
T1  lis  subvaginal  or  inter-sheath  space,  Ijounded  externally 
by  the  outer  sheath  of  the  optic  nerve,  is  lined  internally 
by  the  inner  sheath  which  is  closely  adherent  to  the  nerve 
itself  (Fig.  dd).  'f’he  relationshi])  I)etweeii  optic  neuritis 
and  cerebral  disease  is  still  imperfectly  understood.  Widely 
differing  kinds  of  intra-cranial  disease,  such  as  tumour  or 
meningitis,  ])roduce  an  increase  of  fluid  in  the  cavities  of 
the  brain.  The  increased  pressure  within  the  skidl  so 
produced  leads  to  a distension  of  the  subvaginal  space  of 
the  optic  nerve;  this  is  frecpiently  found  mortem. 

By  many  it  is  held  that  this  alone  is  a sufficient  cause  of 
the  optic  neuritis,  either  by  compressing  the  retinal  veins 
and  producing  “choked  disc”  (v.  Graefe),  or  l>y  setting  u]) 
irritation  in  the  nerve  (Leber).  The  fact  that  optic 
neuritis  very  generally  subsides  after  trephining  the  skull 
(Victor  Horsley),  even  when  the  tumour  is  not  removed, 
gives  strong  support  to  this  pressure  theory. 

On  tlie  other  hand,  it  has  been  proved  microscoj)ically  by 
many  observers  that  the  inflammation  is  not  confined  to 
the  head  of  the  nerve,  but  extends  backwards  along  its 
trunk  to  the  substance  of  the  brain,  and  is  continuous  Avith 
the  inflammatory  focus  in  the  brain ; this  occurs  not  only 
in  meningitis,  but  in  remotely  situated  tumours,  which  are 
always  surrounded  by  an  area  of  hyperaemia.  According 
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to  IhiH  view  the  inflammatory  apjtearances  in  the  head  of 
the  optit*  nerve  are  due  to  a dencemUntj  neurititt* 

Ah  alrea<ly  stak^l  in  previous  chapters,  inflammation 
may  extend  into  tlie  disc  from  the  retina  or  choroid  near  to 
it,  and  may  o<Tur  in  cons4‘<juence  of  the  sudden  ant*st  of 
the  l)hxHl-eurrent  eause<l  by  emlK»lism  and  throml)08iH  of 
the  central  retinal  vesstds,  in  their  course  through  the  nerve. 

Thf  ophlhabnfmcopie  nlgns  of  />opi7/i7i<  are  eaUHcnl  by 
varying  dt*pre<*H  of  (edema,  conf^jestion,  ami  inflammation  of 
the  disc.  It  is  no  longer  usidiil  to  maintain  the  old  ophthal- 
moscopic distinction  In'tween  “ swollen  disc,"  or  “ choked 
disc,”  and  “optic  neuritis.”  The  latter  tenn  was  formerly 
reserve*!  for  cas**s  showiu)'  litth*  oslema  but  mu«  h opacity, 
chaiif'es  which  were  sup|s>S4Ml  ♦‘sjsvially  to  indicate  inflam- 
mation ]>a8sin^  down  the  nerve  from  the  brain  ; but  if 
anlema  and  venous  enj;oiyement  pnslominated  (“choked 
disc”),  the  chancres  wen*  attributed  to  compression  of  the 
optic  nerve  by  fluid  in  its  sheath -sjioet*,  or  with  less  n*ason 
to  pressure  on  the  ophthalmic  vein  at  the  cavernous  sinus 
The  chan^'es  an*  often  mixed,  or  vary  at  diffen*nt  stafres  of 
the  same  eas**.  The  t(*rms  “ neuritis  ” and  “ jiapillitis  ” 
will  lx*  hen*  us4sl  to  the  exclusion  of  “ ehok«Nl  dis**.” 

The  most  im|K)rtant  tarly  chan>,f(*s  in  optic  japillitis  an* 
bluiTin^'  of  tlu*  Ixirder  (»f  tin*  dim*  by  a >fn*yi8h  ojalescent 
haz«*,  disP*nsion  of  the  larjn*  retinal  veins,  and  swellinjf  of 
the  disc  alxive  the  surrounding'  retina.  Swellin^j  is  shown 
by  the  abrupt  lx*ndin^  of  the  vessels,  with  de«*jx*nin^'  of 
their  colour  and  loss  of  the  li^rht  streak, — they  an*,  in  fact. 
s(H*n  fon*shortened  ; also  by  noticing;  that  sli^'ht  lateral 
mov(*ments  of  the  observer’s  head,  or  h*ns.  caum*  an 
ap]Hin*nt  movenn*nt  of  tin*  vessels  over  the  choroid  ls*hin<l, 
ls*«*ause  the  two  objects  anon  diffenmt  levels  (“  }ianillaetic 

* See  (lowers,  “ Me<lic»l  Ophtlialmoeeopy,"  ‘Tniii*.  Internat.  Meil. 
Conjfre**,*  18H1  ; paper*  l>y  S.  M.-ukcniie,  Hrailey,  E<hnui)(l*  and 
l.awford,  and  Tsylor,  ‘ Tmn*.  Oplith.  Soo.’ 
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tost,”  ]).  210).  Tlio  patient  may  die,  or  the  disease  may, 
after  a lon^(>r  or  short<>r  time,  recede  at  this  staf^e.  But 
further  change's  ffenerally  occur,  the  haziness  becomes  a 
decided  o]>acity,  which  more  or  less  obscures  the  central 
vessels,  and  covers  and  extends  beyond  the  border  of  the 
pa])illa  tFi^.  85),  so  that  the  disc  a]>pears  enlarged  ; its 


Fia.  85. — Ophthalmoscopic  appearance  of  severe  recent  papillitis. 
Several  elongated  patches  of  blood  near  border  of  disc.  (After 
Hughlings  .Tackson.)  Compare  with  Fig.  86. 

colour  becomes  a mixture  of  yellow  and  pink  with  grey  or 
white,  and  it  looks  striated  or  fibrous,  aj)pearances  due  to 
a white  oj)acity  of  the  nerve-fibres  mingled  with  numerous 
small  blood-vessels  and  haemorrhages.  The  veins  become 
larger  and  more  tortuous,  or  ev(>n  kinked  or  knuckled  ; the 
arteries  are  either  normal  or  somewhat  contractc'd ; there 
may  bo  blood-patches.  The  swelling  of  the  disc  may  lie 
very  great,  and  is  appreciated  either  liy  the  above-men- 
tioned foreshortening  of  the  vessels,  by  the  jiarallactic  test, 
or  by  ojdithalmoscopic  measurement  (p.  54). 

Such  changes  may  disapjiear,  leaving  scarcely  a trace; 


XIV 


DISEASES  OF  THE  OPTIC  NEKVE 


•2*27 


Fio.  80. — Section  of  tlic  iwolleii  di*c  in  {w]Mlliti«.  *lio«vin(;  tliHt  the 
■ wellini;  ii  limitcil  to  tlic  lajcr  of  nerve-flbres  (|iiii^:itiicliiial 
HliHiliiiK) ; other  retinal  lajcn  not  altcre«l  in  thickneaa.  (Com* 
parr  with  Fi^.  37.)  » al>out  15. 


or  a (vrtftin  of  ntro]ihi«‘  {lalonosM  of  the  tiiw,  with 

soiiio  narrowing  of  tho  n>tinal  vossols  ami  thickoniiu'  of 
thoir  shoaths.  or  otlu'r  slij^ht 
(•hand's,  may  mnain.  Hut  in 
many  casi's  tho  disc 
ally,  in  tin*  courHi*  of  wi^-ks  or 
months,  {tassoH  into  a stato  of 
*•  jHist-jia|>illitie  ” or  “ rons*^'!!- 
tivi*  ’’  atropliy  ; tho  o[wu‘ity  first 
Imi-oiui's  whitor  ami  smoother 
hstkin^  (“  wiMilly  di.‘«'  ”)  ; thon  it 
slowly  chairs  off.  generally  first 
at  the  siih*  next  the  yellow  s|M»t, 
ami  tin*  ndinal  vessels  simiilta- 
m*ously  shrink  to  a smaller  size, 
tliou^h  they  often  remain  tor- 
tuous for  a lon^  time  (F’i^.  87). 

Ah  the  mist  lifts,  the  sharjMsljfe, 
ami  finally  tlu>  whole  surfiu-e  of 
tlie  «lise,  now  of  a starinj;  while 
colour,  a^.iin  come  into  view.  A 
sliifht  haziness  often  nunains,  ami  the  lK)un<larv  of  the  dis<- 


Flo.  87. — Atrophy  of  disc 
•flcr  papilliti*.  UpjsT 
and  lower  margin*  *till 
haiy;  veins  still  turtnous; 
arteries  nearly  normal  ; 
disturliance  of  choniidal 
pigment  at  inner  and 
outer  Ixjnler.  Sight  in 
this  case  remained  fairly 
gfood.  The  disc  is  not  re- 
prefk-nted  white  enough. 


228 


DISEASES  OF  THE  OPTIC  NERVE  Chap. 

is  often  notched  and  irregular ; Imt  upon  these  signs  too 
much  reliance  must  not  he  placed. 

Sight  is  seldom  much  affected*  until  marked  papillitis 
has  existed  some  little  time.  If  the  morhid  process  quickly 
cease,  often  no  failure  occurs ; or  the  sight  may  fail,  may 
even  sink  almost  to  blindness  for  a short  time,  and  recovery 
may  take  jdace,  if  the  changes  cease  before  compi’cssion  of 
the  nerve-filires  has  given  rise  to  atrophy.  Early  Idindness 
in  double  papillitis  may  be  due  to  ])ressure  on  the  chiasma 
or  tracts  rather  than  to  the  changes  we  see  in  the  eyes. 
Gradual  failure  late  in  the  case,  when  retrogressive  changes 
are  already  visible  at  the  disc,  is  a bad  sign.  The  sight 
seldom  changes,  either  for  betb'r  or  worse,  after  the  signs 
of  active  ])ai)illitis  have  quite  2»assed  off ; and  though  the 
relations  between  sight  and  final  oi)hthalmoscoi)ic  aii]>ear- 
ances  vary,  it  is  usually  time  (1)  that  great  shrinking  of 
the  central  retinal  vessels  indicates  a high  grade  of  atro]ihy 
and  great  defect  of  sight,  and  is  generally  ac;companied  by 
extreme  j»allor,  with  some  residual  haziness,  of  the  disc 
(advanced  ])ost-jia])illitic  atroi)hy)  ; (2)  that  considerable 
[lallor,  and  other  slight  changes,  such  as  white  lines 
bounding  the  vessels,  or  streaks  caused  by  increase  of  the 
connective  tissue  of  the  disc,  are  compatible  with  fairly 
good  sight  if  the  central  vessels  are  not  much  shrunken. 

Advanced  atro])hy,  undoubtedly  following  pajiillitis, 
does  not,  however,  always  show  signs  of  the  past  violent 
inflammation;  the  apiiearances  may,  indeed,  be  indi.s- 
tinguishable  from  those  caused  by  i)rimary  atro])hy  (ji.  231). 

Paiiillitis  is  double  in  the  great  majority  of  cases.  If 
single,  it  generally  indicates  disease  in  the  orbit.  It  is 

* I)r  Hiiglilings  .Tackson  wns  tlic  first  to  notice  iind  insist  upon 
the  frequency  of  papillitis  without  failure  of  sight.  The  discovery 
was  of  immense  value,  for  double  papillitis,  without  other  changes  in 
the  eye,  is  one  of  the  most  important  objective  signs  we  possess  of 
the  existence  of  tumour,  or  infiainmation,  within  the  skull. 
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true  that  sinj^le  ]>a]>illiti8,  from  iiitraoraiiial  disease,  is 
•MX'asioiiallv  met  with ; and  that  iu  iimuy  double  erases  iii- 
e'jualities  are  often  sevu  lietwei'U  the  two  eyes,  as  to  time  of 
onset,  de^free,  and  final  result. 

The  ehanffes  are  not  always  limited  strictly  t-o  the  disc 
and  its  Ixuxler  (pure  (apillitis),  for  iu  some  cases  a wide 
zone  of  surrounding  retina  is  hazy  and  swollen,  exhibiting 
ha'inorrha^es  and  white*  ]da<jui*s,  or  iustrems  white*  dots 
( /sipi7/«-rr/iMi7/s).  It  is  not  always  easy  te»  say,  in  such  a 
case,  whether  the  chan>fe*s  are  «lue  te>  re*nal  dise*as«*,  with 
;;re*at  swellitif;  of  the  disc  (j>.  213),  or  to  some  intrae-raiiial 
maladv.  In  n*nal  case's  then*  is  albuminuria,  the  kidm*v 
is  iu  an  aelvauce*d  sta;;e  of  diserase*,*  and  the  jsitieuts  are 
se'ldom  younj;  ; in  the  east's  of  ueuro-n*tiuitis  most  cU»se*Iy 
rese'inbliu)'  n*nal  cast's,  but  cause*d  by  et*n*bral  diserase,  then- 
is  no  albumen,  and  the  white*  dejioHits  are  se*ldom  arranj.jt*tl 
ijuite  as  in  renal  n*tinitis  (Fi^.  7l>),  whilst  the  ]>a]>illitis  is 
VCrt*ate*r  than  is  usual  iu  renal  east's. 

.iJiinltHjy  {comfHtre  Chap.  XXIII).— Papillitis  oe'curs 
ehit'lly  iu  cast's  t»f  irritative  intracniuial  ilist-ase*.  viz.  in 
meningitis,  Isith  iu'ute*  ami  chnmie,  and  in  intracraniul  new 
jfrowths  of  all  kimls,  wheth  r intlammatory  (syphilitic 
;rummata),  tulx'rcular,  or  neoplastic.  It  is  verv  ran*  in 
cases  whe'n*  then*  is  neither  inllammation  nt>r  tissue  ;;n>wth. 
as  in  tvn'bral  hu'im>rrhafri*  ami  intracranial  aneurism. 
Further,  it  must  lx*  state*d  that  no  constant  re*lationship 
has  Ixvn  provetl  U'twt'en  jtapillitis  and  the  stat,  extent,  or 
duration  of  the  intnie-mnial  tliseasc.  Papillitis  has  tx-ta- 
sionally  IxfH  found  without  cetarse  dist*ase',  but  with  widelv 
diffuse-el  minute*  chan^'es,  iu  the  brain.  Thus  the  exrur- 
ri'iice*  ot  isipillitis,  althou^di  jsjintiu;;  very  stroii^dv  tei 
orpinic  elim-asc*  within  the  skull,  and  esjsxially  to  intra- 
cranial tumour,  is  not  of  itse-lf  either  a loealisinj;  or  a 
differeutiatiii}^  symptom.  Intiammation  alxiut  the  sphe- 

• Gowits,  |i.  187. 
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iioidal  ftssurc,  anil  tumours,  nudes,  and  intlaiumcations  in  the 
orl)it,  are  occasional  causes  of  pajtillitis,  which  is  then  usually 
one-sided,  and  often  accompanied  hy  extreme  a-dema  and 
venous  distc-nsion ; in  some  of  these  there  is  protrusion  of 
the  eye  with  affection  of  other  orbital  nerves,  and  the 
exact  seat  and  nature  of  the  disease  may  be  obscure.  Optic 
neuritis  from  intracranial  disease  seldom  recurs  after 
sul»sidence.* 

Other  occasional  causes  of  double  papillitis,  wdth  or 
without  retinitis,  are  lead  poisoning,  the  various  exanthe- 
mata (including  recent  syphilis),  sudden  supiu’ession  of 
menses,  simple  chronic  anminia,  rapid  copious  loss  of  blood, 
e8])ccially  from  the  stomach,  and,  jterhajts,  ex]»osure  to 
cold.  In  a few'  cases  well-marked  double  papillitis 
occurs  without  other  symptoms,  and  without  assignable 
cause. 

Certain  cases  of  failure  of  sight,  usually  single,  with 
slight  neuritic  changes  at  the  disc,  followed  by  recovery  or 
by  atroi)hy,  must  be  referred  to  a local,  primary  optic 
neuritis  some  distance  behind  the  eye  {retro-ocnlar  or 
refro-bnlbar  neuritis).  The  changes  are,  clinically,  very 
different  from  those  above  described  (see  p.  241,  3). 

Syjihilitic  disease  within  the  skull  is  a common  cause  of 
papillitis,  but  the  eye  changes  alone  furnish  no  clue  to  the 
cause,  nor  to  its  mode  of  action,  wdiich  may  be — (1)  by 
giving  rise  to  intracranial  gumma,  not  in  connection  w'ith 
the  optic  nerves,  but  acting  as  any  other  tumour  acts  (see 
above)  ; (2)  by  direct  implication  of  the  chiasma  or  optic- 
tracts  in  gummatous  inflammation ; (3)  in  rare  cases 
neuritis,  ending  in  atrophy  and  blindness,  occurs  in 
secondary  syphilis,  with  head  symi»toms  pointing  to  menin- 
gitis ; (4)  there  are  few  cases  of  double  paj)illitis  in  late 
secondary  syphilis,  without  either  head  symptoms  or  signs 

* A wull-niiirkuil  cnsc  lias  been  recorded  by  Dr  James  Anderson  in 
the  ‘Oiiblbahuic  Review  ’ for  May,  1886. 
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of  (H-ular  disease'  other  tluiu  in  the  ditw-s ; the^»^*  may 
pmjterly  In,*  culled  “ Hyi>hilitic  optic  neuritis.” 


ATROPHY  OF  THE  OITIC  DISC 

Hv  this  is  mmnt  atrophy  of  the  nerve-tihn*s  i»f  the  disc, 
and  of  tin*  capillary  vessels  which  fe«*il  it.  The  disc  is  t<M« 
white;  milk-white,  bluish,  ;^eyish, or  y«‘llowish,  in  diffenuil 
cases.  Its  colour  may  Is*  quite  uniform,  or  s«une  one  part 
may  l»e  whib-r  than  another;  the  stippling  of  the  laniiiui 
rrihruiM  ( p.  47)  may  Ik*  more  visible  than  in  lu>alth,  or  on 
the  other  hand,  entirely  ul>S4-ut,  as  if  wvereil  or  tilh-«l  upl»y 
white  i>aint  (Figs.  88  and  89).  The  central  retinal  vessels 


Kio.  SS. — Simplo  ntmplijr 
of  (liar.  of 

Isiiiiiia  cribroM  ex|s>»oil. 
(Wixker.) 


KitJ.  8!». — Atropliy  of  «]■•(•  from 
■piiiitl  (lix'SAc.  l,auiiiin  rri- 
broM  oonrcsled.  Vv«m.-1s 
norinnl.  (Weeker.) 


may  l»e  shrunken  i»r  of  full  size,  and  their  «-«»urm*  natural 
or  ttHi  tortuous;  ls)th  lh»*S4*  jsiints  Isiir  U|sui  the  (liiigiiosis 
of  cause  ami  the  prognosis.  The  choroidal  iNouidurv  mav 
ls‘  t«H)  sharply  <lefiiUHl,  or,  as  in  Fig.  87,  t«K»  hazy  ; it  mav 
Is*  even  and  circular,  or  im*gular  and  iiot<he<l.  The 
sclerotic  ring  (p.  4<))  is  often  sevn  with  unnatural  clearness, 
ex|H>s**d  Ity  wasting  of  the  overlying  nerve-fibres.  Mere 
juillur  of  the  disc,  such  us  we  see  in  extreme  general  aua*mia. 
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must  not  be  mistaken  for  atrophy  ; tlie  ehaiif'e  is  then  one 
of  colour  only,  without  unnatural  distinctness,  loss  of  trans- 
parency, or  disturl)ance  of  outline. 

rarieties. — (1)  The  uerve-filires  uuderj.(o  atrophy  duriii|.' 
the  absorjjtiou  aud  shrinking'  of  the  new  connective  tissue 
formed  in  severe  neuritis  (post-pa})illitic  atrophy,  p.  227  ; 
embolism,  p.  217). 

(2)  When  the  disc  partieijiates  secondarily  in  inflam- 
mation of  the  retina  or  choroid  it  also  jxirticipates  in  the 
succeediii}'  atrophy  (j)p.  193,  208). 

(3)  Atrophy  of  any  part  of  the  optic  nerve  or  chiasma, 
from  pressure— iis  by  a tumour  or  by  distension  of  the 
thinl  ventricle  in  hydrocephalus — from  injury,  or  local 
inflammation,  leads  to  secondary  atrophy,  which  sooner  or 
later  reaches  the  disc;.  Such  cases  often  show  the  con- 
ditions of  pure  atrophy,  without  adventitious  opacity  or 
disturliaucc;  of  outline,  and  often  without  chaiif'e  in  the 
retinal  vessels.  They  are  not  very  common. 

(4)  The  optic  nerves  are  liable  to  chronic  sclerofic 
changes,  with  thickening  of  the  connective-tissue  frame- 
work and  atrophy  of  the  nerve-fibres,  without  the  occur- 
rence of  papillitis.  The  change  in  these  cases  ap})ears 
often  to  l)egin  at  the  disc,  but  the  e.xtud  order  of  events  in 
this  large  and  important  group  is  not  fully  known. — 
Groups  3 and  4 furnish  the  cases  which  are  known 
clinically  as  “primary”  or  “progressive”  atrophy  of  the 
optic  disc. 

Clinical  aHjxicts  of  atrojihy  of  the  discs. — As  in  optic 
neuritis,  so  in  atrophy  and  pallor  of  the  disc,  there  is  no 
invariable  relation  between  the  ajtpearance  (especially  the 
colour)  of  the  disc  and  the  pafient’s  sight.  A considerable 
degree  of  [)allor,  which  it  may  lx;  impossible  to  distinguish 
from  true  atrophy,  is  sometimes  seen  with  excellent  cen- 
tral vision  (p.  24),  though  usually  accompanied  by  some 
defect  of  the  visual  field.  Again,  the  discs  often  look 
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alike,  althouj^h  the  8ij,'ht  is  much  better  iu  oue  eye  thau 
the  otlier. 

I’atieuts  with  atrophy  of  the  disc  come  to  us  liecausc* 
they  caiiuot  see  well,  or  are  (juite  blind.  There  are  usually 


L.  K. 


Flo.  UO. — Irregular  rontriU'tiim  of  tieUl*  of  in  a enso  of  pro- 

^roMive  »tru|>liy  of  optic  nerve*.  The  k»*»  i«  Kyininctrieal,  but 
more  inlvaiicetl  in  the  L.,  wliere  it  ha*  e*teinle«t  over  t!ie  iixHtion 
)M>iut;  ill  the  It.  it  ha*  just  reuehed  the  lixMtiuii  |Miint  at  one 
pliice.  The  black  represent*  the  |Mirt*  liMt. 


Flo.  1>1.— Irreifular  euntraction,  with  reutral  h>**,  of  I..  viMial  fiehl, 
from  progressive  atrophy  of  optic  nerve  in  hiconiolor  ataxy. 
The  black  represents  the  blind  parts;  the  shading  shows  (lartial 
loss  of  vision. 

no  other  hn-al  symptoms  except  such  as  may  U*  furnislnsl 
by  the  pupils.  In  ]s>st-|Kipillitie  atrophy  the  pupils  are 
tteiiemlly  too  lar;^e,  ami  slu^^ish  or  motionless  to  lifjht  ; 
in  most  cusi-s  of  primary  progressive  atrophy  iu  the  early 
sta^‘8  they  an.*  of  ordinary  size,  or  smaller  tliau  usual. 
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iiiul  act  very  imperfectly  (Clia]>.  XXII 1).  When  only  one 
eye  is  affected,  the  other  being  quite  healthy,  the  pupil  of 
the  amaurotic  eye  has  no  direct  action  to  light  (p.  2G), 
and  is  often  a little  larger  than  its  fellow. 

The  visual  field,  in  cases  of  atrophy,  is  generally  con- 
tracted, or  shows  irregular  invasions  or  sector-like  defects 
(Figs.  90  and  91).  Colour-blindness  is  a marked  sym- 
ptom in  nearly  all  cases,  but  is  not  always  pro}>ortionate 
to  t he  loss  of  visual  acuteness,  being  in  some  much  greater 
and  in  others  much  less  than  the  state  of  central  vision 
would  lead  us  to  expect.  Green  is  the  colour  lost  soonest 
in  nearly  all  cases,  and  red  next. 

A.  Cases  in  which  both  discs  are  atrophied  may  lie  con- 
veniently classified  as  follows  in  regard  to  diagnosis  and 
prognosis. 

(1)  If  the  changes  point  decidedly  to  recently  j)ast 
papillitis  (p.  227),  there  is  some  prosjiect  of  improvement ; 
but,  on  the  other  hand,  sight  may  for  a time  get  worse. 
The  case  must,  of  course,  Ixj  investigated  most  carefully 
as  to  the  cause  of  the  neuritis.  If  sight  have  been 
stationary  for  some  months  further  change  is  unlikely. 

(2)  If  the  retinal  arteries  are  much  shrunken,  whether 
neuritis  has  occurred  or  not,  the  prognosis  is  bad  (p.  228). 

If  we  cannot  decide  after  careful  examinafion  whether 
papillitis  has  been  present  or  not,  inquiry  should  be  made 
as  to  former  symptoms  of  intracranial  disease ; since  con. 
secutive  atrophy  cannot  always  lx;  distinguished  from 
primary  (p.  228). — But  in  a large  number  of  those  cases 
which  present  no  oiihthalmoscopic  evidences  of  previous 
[)apillitis  the  history  will  lie  quite  negative  as  to  cerebral 
symptoms ; and  these  will,  for  the  most  part,  fall  into  the 
two  following  groups. 

(3)  There  are  symptoms  of  chronic  disease  of  the  spinal 
cord,  usually  of  locomotor  ataxy ; or,  much  more  rarely, 
symptoms  of  general  paralysis  of  the  insane. 
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(•t)  No  cauw*  can  l)c  assijjucd  for  the  atn>pliv ; these 
cuHCH  are  less  coinnum  than  has  lutni  sujHH>sed. 

The  8clen>sis  leading;  to  atrophy  of  the  discs  in  loi*oinotor 
ataxy  (3)  nsiially  comes  on  early  in  that  disease,  often 
Indore  well-marked  spinal  symptoms  have  apjn'ared.  The 
optic  atrophy  always  becomes  symmetrical,  thoujjh  it 
j^imerally  Ixyins  some  months  sooner  in  one  eye  than  in 
the  other;  it  always  jfn>j;n*88es.  thou>;h  sometimes  not  b>r 
years,  to  complete,  or  all  but  complete,  blindness.  The 
«liscs  are  usually  chann-terised  by  an  uniformly  o[HUjue, 
^;r«'y-white  colour,  the  lamina  cribrosa  U>in^  often  con- 
ccahnl,  althouf^h  neither  the  central  vessels  nor  the  dim* 
marj^ins  are  obscurtsl  in  the  least  (Fi>;.  81>).  The  central 
vessels  are  often  not  materially  h*ssene<.l  in  size,  even  when 
the  jiatieut  is  quite  blind. 

Cam*s  t*f  pn>>frt*88ive  atmphy  are  se»*n  which  rt'm*mble 
the  alx»ve,  but  when.*  no  si^ms  of  spinal  cord  diwum*  an* 
pn*8eiit,  even  though  the  |»atient  Itas  l>een  lon^  blind  (4). 
It  is  known  that  in  some  of  th«*s«*  ]tati«*nts  ataxic  svmptoins 
come  on  s<suier  or  later,  and  it  is  hi>;hly  pndiable  that, 
could  the  cam*8  1h*  followitl  up  f«»r  a suflicient  nunils*r  of 
years,  this  termination  would  1h*  found  to  ls*comim»n;* 
indtH*d,  pn*-ataxic  optic  atrophy  is  now  a n*co>fnise<i  iueth«sl 
of  onset  of  the  dim*am*.  Umloubt«*dly  in  some  tram*s  the 
optic  nerve  atnqdiy  is  not  followt*<l  by  hn'ornotor  ataxv, 
l»ut  some  of  the  otlu*r  si;^is  of  talH*s  donuilis  mav  Is* 
pn*s«*nt,  as  the  Ar^7ll-Kols*rtson  puj>il  or  the  loss  of  kius*- 
jerk.  We  should  j»rolsibly  Is*  justifi(*<I  in  j^oupin^;  such 
cases  under  the  heiulin^;  of  am*st«*d  tals*s.  Cases  of 

• I Imve  fuiiiul  (Kviilitl  8|iiiial  •yniptonia  in  5H  of  n scries  of  76 
roiisecutive  wurk  of  )in>^t>ssive  stropliy,  sml  of  the  reinaiiiing  18, 
s«*viTttl  sliowt'd  one  or  more  sjrmptoms  which  were  prohshiy  of  spinal 
origin.  I*eltem)hn  finds  about  40°/^,  of  all  raises  of  non-neuritic  pro- 
k'ressive  optic  atrophy,  in  liirschberjr’s  clinic,  to  he  asaix-iated  with 
spinal  or  ccrchro  spinal  disease  (‘  Knapp's  Arch.,’  xvi,  142). 
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Classes  3 and  4 are  far  commoner  in  men  than  women. 
In  a few  the  atrophy  is  eiinsed  by  a tumour  compressing 
the  chiasma,  without  setting  up  papillitis. 

In  making  the  prognosis  of  cases  of  progressive,  uncom- 
plicated amblyopia  or  amaurosis,  with  more  or  less  atrophy 
of  discs,  special  attention  is  to  be  paid  to  whether  the 
failure  was  synchronous  or  not,  and  whether  it  is  now 
equal  in  the  two  eyes.  The  stab-  of  the  field  of  vision  in 
cases  seen  early  is  also  of  much  inqiortance  ; j>eripheral 
contraction,  as  distinguished  from  central  defect,  is  a bad 
sign,  for  }»rogressive  atrophy  seldom  begins  with  defect  in 
the  centre  of  the  field.  In  cases  of  gradual,  uncomplicated 
failure  of  sight,  where  the  symptoms  have,  from  the  l)ogin- 
ning,  been  equally  symmetrical,  the  atroi)hic  changes  are 
usually  but  slight  in  comparison  with  the  defect  of  sight 
(p.  241,  4). 

B.  Sintjle  amaurosis  with  at  rojihy  of  the  disc,  in  a majority 
of  eases,  indicates  former  embolism  of  the  central  artery 
(p.  217),  some  local  affection  of  the  trunk  of  the  (q»tic 
nerve,  “ retro-ocular  neuritis”  (p.  241),  or  jjressure  on  the 
nerve  by  tumour  just  in  front  of  the  chiasma.  But  here 
it  must  be  remembered  that  in  cases  of  progressive  atrojthy. 
accompanying  or  preceding  spinal  disease,  a very  long 
interval  occasionally  separates  the  onset  of  the  disease  in 
the  two  eyes,*  and  we  may  see  the  first  eye  before  the 
commencement  of  the  disease  in  the  second. 

Blindness  of  one  eye  following  immediately  after  a fall 
or  blow  on  the  head  indicates  damage  to  the  nerve  from 
fracture  of  the  optic  canal  (}).  232,  3),  or  hcemorrhage  into 
the  nerve-sheath.  If  the  nerve  is  torn  across,  visible 
atrophy  of  the  disc  sets  in  in  a few  weeks.  The  blow 
has  generally  been  on  the  front  of  the  head,  and  on  the 
same  side  as  the  affected  eye.  A similar  condition  follows 

* This  interval  iiniy  be  three  or  four  years,  and  an  interval  of  from 
one  to  two  years  is  not  very  rare. 
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wound  or  rupture  of  the  nerve  in  the  orbit,  bv  a thrust, 
stab,  or  jfunshot  injury.  Lact'ration  of  the  wntral  ndiiuil 
veswds  alone,  l>ehind  the  |K>int  at  which  they  enter  the 
nerve,  is  said  to  cause  apj>earances  like  those  due  to  eni- 
Iwdism  and  throinl)osi8.  In  cases  c»f  injury  to  the  optic 
nerve  improvc‘inent  is  rare. 
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CHAPTER  XV 

AMBLYOPIA  AND  FUNCTIONAL  DISORDERS  OF  8IOHT 

The  term  amblyopia  moans  dulnoss  of  sight,  but  its  use 
is  gonorally  rostrictod  to  ctisos  of  dofoctive  acuUmess  of 
siglit  (p.  24),  short  of  Idindnoss,  in  which  there  is  little  or 
no  ophthalmoscojtic  change.  Amaurosis  indicates  a more 
advanced  affection — complete  blindness  without  visible 
changes.  These  terms,  then,  refer  to  the  jiatient’s  sym- 
ptoms, whilst  papillitis  and  atrojdiy  imply  changes  seen 
l>y  the  observer.  Amblyopia  may  depend  upon  disease  in 
the  retina,  in  any  part  of  the  oj)tic  nerve  or  tr<oct,  or  in  the 
optic  centres  ; and  it  may  1h‘  temporary  or  permanent.  It 
is  always  most  important  to  distinguish  single  from 
symmetrical  cases. 

Two  common  and  important  forms  of  unsymmetrical 
amblyopia  may  be  considered  first. 

(1)  Amhlyoina  from  mppression  of  image  congeiiital 
amhlyojaa”). — It  is  well  known  that  many  children  with 
convergent  squint  see  badly  with  the  squinting  eye ; that 
this  defect  varies  in  degree,  and  may  be  so  great  that  fingers 
can  hardly  be  counted  ; that,  at  any  rate  in  the  higher 
grades,  the  defect  is  chiefly,  or  only,  present  in  that 
part  of  the  visual  field  which  is  common  to  both  eyes 
(Fig.  23),  and  is  irremediable  ; whilst  in  the  lower  degrees 
the  defect  may  be  more  or  less  removed  by  separate  prac- 
tice of  the  defective  eye.*  It  has  been  assumed  by  one 
school  that  this  amldyopia  is  due  to  a congenital  defect 

* Of  such  improvement  I Imvc  myself  bad  very  little  experience. 
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(prosumahly  of  the  visual  centre)  which  det ermines  tlu* 
inci<lcnc«‘  of  the  squint,  just  as  deftH*t  due  to  an  idtvr  of 
the  cornea  may  do.  Another  view  sup|>o8t*8  that  the  child, 
Istrn  with  two  potnl  eyes,  but  Isan^  obliged  to  s<}uint 
owing  to  hy|M*rmetropia,  learns  to  sujtpress  the  conscious- 
ness of  the  imag»*  in  the  s<juinting  eye  in  order  to  avoid 
the  inconvenienu*  of  double  vision  (p.  3fi),  and  that  this 
habit,  if  lH‘gun  very  early  in  life,  causes  |K*nnanent 
amblyopia  of  the  eye,  due  to  a def«vtiv*‘  development  of 
the  js-rceptive  fa«-ulty  in  the  corres|>onding  n*ntre.  For 
the  fonner  view  it  is  urgtnl  that  no  one  has  ever  watclnsl 
the  ons»*t  of  this  amblyopm,  since  it  is  always  pD‘s<*iit  at 
the  youngest  ag**  when  t4*sts  can  1h*  applitnl ; that  we  m«*«*t 
with  cus*‘s  of  unexplaimtl  debn-t  of  one  eye  without  squint  ; 
and  that  this  sup{s)W‘<l  js>wt‘r  of  suppression  cannot  Is* 
learnt  in  later  life,  as  is  shown  by  the  jH*rman«*nc<*  of 
diplopia  in  all  cases  of  pjiralytic  s<]uint  a«-quinsl  afb*r 
childluKsl.  In  favour  «>f  the  suppn^ssion  th**orv  we  mav 
argue,  that  while  such  <lef*vt  might  Is*  licquinsl  «*arlv,  it 
could  not  Is*  ex|svt4*<l  to  cmne  on  lab*,  aft4*r  the  visiuil 
••♦•ntn*  in  qu**stion  had  lH*en  t*«lucabHl ; pr«'4‘is4*lv  as  want 
of  training  of  the  (H’ular  musi’Ies  in  •■arly  infan<*y,  from 
defective  sight  due  to  dis«*iis«*,  leu4ls  to  incurable  nvst^igmus 
(Chap.  XXI)  much  more  fre«pn*ntly  than  do  similar 
deftvts  of  sight  acquinnl  aft<*r  the  muw'les  have  ls*en  g*»t 
into  liannonious  us**;— that  in  many  of  the  »-as<*s  of  defwt 
without  squint  a history  of  ]>n>vious  squint  can  Is* 
obtaimsl  ;• — ami  that  if  tin*  d**ft*ct  wert*  congenital  it 
w*)uld  involve  the  whoh*  fi«*ld  wjually,  not  only  that  j»art 
which  is  common  to  the  two  eyt*s.  In  alb*rnatiiig  con- 
comitant S(juint,  whether  converg**nt  or  diverg**nt,  then*  is 
no  diplopia,  although  the  vision  of  **ach  *,*ve  is  as  a ruh* 
*‘<pially  g<sHl ; tlu*  pati**nt  has  th«*  [stwer  of  instantaiuvtuslv 

• 1 ls*lievu  that  the  spontaiieoua  dis.nppeaniru*e  of  liy{H*rnietro|iir 
Miuiiit,  wtiich  is  not  uncommon,  has  receive*!  t<s>  little  attention. 
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su] (pressing'  tlie  consciousness  of  the  image  in  whicliever 
haj)pens  to  l>e  the  squinting  eye, — a fact  in  favour,  so  far  as 
it  goes,  of  the  suppression  tlieory.  On  the  other  liand,  it 
is  true  that  in  cases  of  anisometropia  great  variations  are 
encountered  in  tlie  degree  of  perfection  to  which  the  more 
ametropic  eye  can  1k'  raised  by  glasses, — a fiict  perhaps  in 
favour  of  the  congenital  amblyopia  theory. 

(2)  Amhhjnpia  from  defective  retinal  images. — In  cases 
of  high  hypermetropia  or  astigmatism,  when  clear  images 
have  never  lK»en  formed,  the  correction  of  the  optical  defect 
by  glasses  at  the  earliest  pnicticable  age  oftem  fails,  at  any 
rate  for  a time,  to  give  full  acutemess  of  sight.  Want  of 
(‘(lucation  in  the  appreciation  of  clear  images  is  probably 
the  chief  cause,  though  defective  development  of  the  retina 
may  also  come  into  play.  We  may  exjilain  in  the  same 
way  the  common  cases  in  which,  with  anisometropia 
(Chap.  XX),  the  sight  of  the  more  ametro])ic  eye,  even 
when  corrected  by  the  ]>roj)er  glasses,  remains  defective, 
although  no  squint  has  ever  existed  ; and  in  some  degree 
!ilso  the  defect  often  observed  after  perfectly  successful 
operations  for  cataract  in  children.  Amblyopia  of  this 
kind  when  discovered  late  in  life  is  seldom  altered  by 
correcting  the  optical  error,  but  in  children  the  sight  often 
improves  when  suitable  glasses  are  constantly  worn. 

Great  defect  of  one  eye,  from  the  causes  just  mentioned, 
or  gradual  painless  failure  from  disease,  often  exists 
unknown  for  years,  until  accidentally  discovered  by 
closing  the  sound  eye,  or  by  trying  the  sight  of  each  eye 
separately,  e.g.  in  an  examination  for  the  anny  or  other 
public  service.  The  patient  in  such  cases  is  naturally 
concerni'd  at  what  he  thinks  is  a recent  defect,  but  caution 
is  needed  in  accepting  his  view,  unless  he  has  previously 
lieeii  in  the  habit  of  “ sighting  ” objects  with  the  eye  in 
question,  as  in  rifle  shooting.  But  sudden  failure  of  one 
eye  is,  as  a ride,  dated  correctly. 
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III  ca«e8  of  amblyopia  not  Ix'louf^u^'  to  the  alntve 
eatep»rieB.  a definite  date  of  onset  will  j;enerally  lie  ^'iveii. 
Two  princi|>al  divisions  may  be  formed,  accordin;^  as  the 
amblyopia  aflfeets  one  eye  or  l»oth. 

(3)  Cases  of  reivnt  failure  of  one  eye  with  little  or  no 
ophthalmoscopic  chan^'e  occur  rather  rarely,  and  ^'euerally 
in  yoinif'  a4lults ; the  onset  is  often  rapid,  with  neuralgic 
|>ain,  sometimes  very  seven*,  in  the  same  side  of  the  hejul. 
Then*  may  lie  jiain  in  moving  the  eye.  or  tenderness  when 
it  is  pn*sst**l  Ixu'k  into  the  orbit.  The  dt*>fnx*of  amblyopia 
varies  much,  but  is  often  esj>»*eially  iuarki*d  at  the  ivntn*of 

the  field.  The  disc  of  the  afFtvteil  eve  is  sometimes  hazv 

• » 

ami  c<in^fested.  The  atta«*k  is  often  attributi*d  to  exjKisun* 
to  cold.  Most  of  the  cases  nn-tiver  under  the  use  of 
blisU'rs  and  iislide  of  |*otassium,  but  in  a certain  numlx*r 
the  defirt  is  |x*rmaneiit,  and  the  disc  Ixvoiiies  atrophieil. 
Such  cas«*8  an*  most  pniliubiy  cans***!  by  a n tro-ocular 
nt-Mritin,  often  slight  and  transient  (p.  230),  and  the  easc*s 
an*  jH-rhaps  analopius  hi  |s*ripherul  jiaralysis  of  the  facial 
nerve. 

(4)  Much  commoner  is  a pro>fn*ssive  and  i*<jiuil  failtin* 
in  Imth  eyes,  often  amounting;  in  a few  w'e<*ks,  or  months, 
t«i  j;nat  deft*et  (14  or  20  Jiu*p*r,  or  V.  from  J to  with 
no  other  hxal  symptoms  except  js*rhaps  a little  fnuital 
heiulache,  but  often  with  nervousm*ss,  jf»*neral  want  of  tone, 
ami  loss  of  sle«*p  and  ap|s*tite.  0]>hthalim>sc4ipic  chan^'vs, 
never  piMmninnnl,  may  Ik*  ijuite  alisc*nt  : at  an  larly  js*ri<Nl 
the  disc  is  often  dt*ci«hHlly  «.*onp*steil,  and  slightly  swollen 
ami  hazy,  Imt  tln*st*  chanp-s  are  all  so  ill-marked  that 
coinjxtent  olisc*rver8  may  pve  different  ac-eounts  of  the 
iMiim*  cast* ; later,  the  sidt*  of  the  disc  near  the  y.  s.,  and 
finally  in  bml  cas^.*s  the  whole  |>jipilla,  U*coine  pale,  and  the 
• liupuosis  of  im*omplete  atrophy  is  pv«*n.  The  defect  of 
s4fht  is  des<.*riLH.*d  as  a “ mist,” and  is  usually  most  trouble- 
some in  briffht  light  and  for  ilistant  objects,  lx*ing  less 

10 
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ai>paiTUt  early  in  the  murniuf'  and  towards  evenin''. 
The  pupils  are  normal,  or  at  most  rather  sluf'^dsh  to 
lijtht.  'Ihe  defect  of  V.  is  limited  to,  or  most  intense 
at,  the  central  part  of  the  field  (^central  scofouia^,  oceii- 
pyiiifr  an  oval  patch  which  e.\teiids  from  the  fixation 
{)oint  (corresponding,'  to  the  y.  s.)  outwards,  towards 
and  often  as  far  as  the  blind  s]>ot  (corresponding'  to 
the  o]ttie  disc).  The  affected  area  is  also  found  to  I>e 
colour-blind  for  red  and  «'reen ; but  this  loss  of  colour 
l>erception  being  usually  incomplete,  alike  in  degree  and 
superficial  extent  (Fig.  92),  will  often  escape  detection  if 


PlO.  U2. — H.  right,  b.  left,  vistial  field  in  a ease  of  central  iunbhopia 
from  tobacco  smoking.  Tbe  sbaded  area  is  tbe  part  over  wbicb 
acuteness  of  vision  and  colour  percej'tion  arc  lowered  (relative 
central  scotoma),  no  part  of  tbe  field  being  absolutely  blind. 
Tbe  dotted  line  marked  11.  shows  tbe  boundary  of  tbe  field  for 
red  (tee  Fig.  22). 

large  colour  tests  l>e  used  ; whilst  it  will  readily  be  found 
l)y  using  a small  coloured  spot  of  from  5 to  15  mm.  square. 
The  patient,  closing  one  eye,  “ fixes”  the  finger  or  nose  of 
the  observer,  who  then  removes  the  coloured  spot  from  the 
fixation  point  in  various  directions  towards  the  peri})hery ; 
the  colour,  instead  of  a])pearing  brightest  at  the  centre  of 
the  field  (p.  253),  will  be  dull  or  unrecognisable  there, 
becoming  brighter  and  easily  recognised  towards  the 
periphery.  There  is  no  contraction  of  the  field,  and  thus, 
since  surrounding  objects  are  seen  as  well  as  ever,  and  the 
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|»aticiit  hiui  IK)  difiicullT  iu  aliout.  hin  inaniKT  differs 

from  that  of  one  with  j»ro>;reH8ivo  atrophy,  who  finds  tlifli- 
culty  in  ^uidinf^  himstdf,  huc^auso  his  visual  field  is  con- 
tracted (p.  2:34). 

The  i>atient8  are  almost  without  exception  males,  and  at 
or  lH*yond  middle  life  With  very  rare  exceptions  thev  are 
smokers,  and  have  smoked  for  many  y<‘ars,  and  a laiye 
numlx-r  are  also  inteni|)enite  iu  alcohol. — Tin*  exivptions 
occur  chiefly  in  a very  few  jiatieuts  iu  whom  a similar  kind 
of  amblyopia  is  In-riHlitary,  is  liable  to  affect  tlu-  female  as 
well  as  the  male  ineinlx'rs,  an<l  may  c*oiue  on  much  »‘arlier 
in  life.  The  a*tioh^y  of  such  cases  is  obscure,  and  iu  some 
few  of  them  there  is  no  evidence  of  her»tliiv. 

In  tin*  c'ominon  cast's  it  is  now  ^•uerally  af^reetl  that 
ttiliacco  has  a lar^^*  share  in  the  causation,  and  in  the 
Opinion  of  a numU'r  of  olwervers  it  is  the  sole  excitant. 
The  direct  influence  of  alcohol,  and  of  the  various  causes 
of  general  exhaustK>u,  such  as  luixiety,  umlerfeedin^',  and 
j^eneral  dissi|ation,  is  still  to  some  extent  an  o|m*ii  (piestion 
{tee  Chap.  XXIII,  Dialvtes).  My  own  opinion,  Uise<l  on 
the  examination  of  a lar^*  numlier  of  cases,  is  that 
t4)l)acco  is  the  essential  ajrent.  and  that  tin*  disuse  or 
^riatly  diminishetl  use  of  toliacco  is  the  oik*  essential 
nuasure  of  tnatinent.  It  is  ini|)i)rtuut  to  n-niemU-r  that 
the  diseiuk*  may  come  on  when  eitln  r the  «iuantitv  or  the 
8tivnj,'th  of  the  iolxuri)  is  iuenased.  or  when  the  Inalth 
fails  and  a ejuantity  which  was  foniierly  well  l>ome  Uvoines 
excessivi*.  H**nce  cases  of  double  central  amldyopia  mav, 
as  a rule,  except  in  the  rare  form  aliove  mentioned,  U* 
named  tobacco  amblyopia.  The  symmetry  of  toWo) 
amblyopia  is  not  always  precise,  and  it  ap|x-ars,  iu  very 
rare  cases,  to  lx>  delayed.* 

The  proK'Uosis  is  p.Kxl  if  the  jiatient  come  early,  and  if 
the  failure  have  Ixen  comjiaratively  (|uick.  In  such  cases 
J.  Hatchinsuii,  Juu.,  ‘Opbth.  liuiip.  Keports,’  xi,  lb80. 
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really  perfect  recovery  may  occur,  and  very  f^reat  improve- 
ment is  tlie  rule.  In  the  more  chronic  cases,  or  cases  where 
already  the  wht>le  disc  is  pale,  a moderate  improvement, 
or  even  an  arrest  of  proj^ress,  is  all  we  can  expect.  If 
smokinpf  he  persisted  in,  no  improvement  takes  jdace  and 
tin?  amblyo[)ia  increases  u}»  to  a certain  point,  hut  complete 
hlindness  very  seldom,  if  ever,  occurs.  In  the  treatment, 
disuse  of  tobacco  is  the  one  thinjjf  essential.  Relai)se  some- 
times occurs  if  smoking'  l>e  resumed.  Drink  should,  of 
course,  he  moderatc-d.  It  is  usual  to  ^ive  strychnia,  sub- 
cutaneously or  by  mouth,  for  a considerable  period,  but 
whether  any  medicine  acts  otherwise  than  by  improvin'^ 
the  ^'eneral  tone  is  doubtful ; subcutaneous  injections  of 
strychnia,  carefully  carried  out,  have  not  f^iven  definite 
results  in  my  own  cases.  Others  l>elieve  th.it  the  constant 
current  is  useful.  There  is  reason  to  believe  that  the 
disease  dejiends  on  a chronic  inflammation  of  the  central 
bundles  of  the  optic  nerve,  beginning'  at,  or  a short  dis- 
tance behind  the  eye.* 

Heinianopia  (usually  called  hemiopia)  deiiotc's  loss  of 
half  the  field  of  vision.  When  uniocular  the  defect  is 
seldom  ipiite  regular,  and  generally  depends  upon  detach- 
ment of  the  retina  or  a very  large  retinal  ha3niorrhage. — It 
is  usually  l.)iiiocular,  and  then  indicates  disease  at  or 
bi'liind  the  o[)tic  ehiasma.  In  the  great  majority  i>f  cases 
the  K.  or  L.  lateral  half  of  each  field  is  lost.  Sometimes 
only  a (piarter  of  each  field  is  lost.  The  line  of  separation 
lietweeii  the  blind  and  seeing  halves  is  usually  sharply 
defined  and  nearly  straight,  only  deviating  a degree  or  two 
at  the  fixation  point  so  as  just  to  leave  central  vision 
intact  oyer  an  area  about  corresponding  to  the  fovea  cen- 
tralis (Fig.  93).  In  other  cases  the  sei)arating  line  is 
gndulating,  and  a comparatively  large  central  area  of  the 
field,  remains  intact.  The  boundary  betw'eeu  sight  and 
* ‘Trans.  Oplitli.  Soc.,’  vol.  i,  p.  124,  nml  iii,  p.  ICO. 
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hlin<lno88  in  lu‘miano])ia.  though  usually  abrupt,  is  8«uuo- 
tinirs  gnulual.  Thu  n‘t»Mition  of  tvntnil  vision  over  a 
consi<h‘rabU*  wntral  anni  has  luM-n  exj)laiiu*<l  on  the  assump- 
tion that  the  y.  8.  an-a  rinvives  nerve-fibn*s  from  l»oth  optic 
tnwts,  ami  Bung*-  ami  others  have  lat*-ly  f*mn*l  micro- 
s*-«>pical  »-vi*lenc<-  that  such  is  really  the  ciis**;  in  cas«*8  like 
Fig  1>3.  tlu*  appan*nt  devijition  of  the  *livi*ling  line  may 


Kio.  93. — Fields  of  vision  in  • case  of  L.  liotnonyinons  liiteral  lieini- 
unnpia.  The  dividinj;  line  ooines  within  one  or  two  ile(fret»s  of  the 
fixation  {M>iiit  (shown  hy  the  central  dot)  in  each  eye.  The  h-«ion 
cnnsiii);  this  heinianopia  is  pn>bnhly  in  the  optic  tract,  or  not 
hi^rher  than  the  corpi>ra  Kenii  ulnta. 


|H*rhaps  Ih-  pxplaimsl  by  the  *lifficulty  which  the  |Ntti*-nt 
has  in  k*‘t-ping  th*-  *-ye  {tt*rf«H-tly  fix*-*l  wh«-n  tin*  t«-st  obj*-<-t 
comes  cl*»84-  t*»  the  i-**ntre.  Is>ss  of  tin-  H.  half  of  *-a<-h 
Jirlti,  meaning  loss  of  fum-tion  of  the  L.  half  *»f  **a<-h 
retina,  {stints  t*i  *li.s<*a84‘  «if  th*-  L.  «t{itic  tnu-t  • or  its  con- 
tiiiuati*>ns.  or  of  some  part  of  the  L.  <Mci{*ital  loU-  *»r 
angular  gyrus.  Th*-  h*-mio|iic  |iu|iillary  r*-iu-tion  ( Wernick*-) 
jissists  us  in  htealising  the  *lis*-as*-.  If,  wh*-n  light  is  thrown 
*tn  tin-  liliml  half  of  the  r*-tina,  tin-  {tU{)il  contnwts  as  well 
as  wh*-n  it  is  thntwn  «tn  tin-  s«H-ing  half  in  tin-  two  «-ves, 
the  l*-si*tn  is  in  tin-  cort*-x  ; but  if  it  <1«s*h  imt  c*inlnn  t,  tln- 

• It<-canse  the  L.  optic  tract  consists  chiefly  of  fibres  whieh  supply 
most  of  the  li.  half  of  each  retina,  those  of  them  destined  for  the 
It.  eye  crossiinr  <»ver  at  tlie  optic  «*>inmifsnre. 
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lesion  is  in  the  optic  tract.  Loss  of  the  two  nasal  halves 
is  extremely  ran>.  Loss  of  the  two  temporal  halves  (tem- 
])oral  hemianoj)ia)  points  to  disease  at  the  anterior  part  of 
the  chiasma.  Even  when  hemianopia  has  lasted  for  years 
the  optic  discs  seldom  show  any  chaiifi'e.  When  the  lateral 
Immianopia  co-exists  with  hemi])legia  the  loss  of  sif^ht  is 
on  the  paralysed  side ; “ the  patient  cannot  see  to  his 
jiaralysed  side”  (Hughliiif's  Jackson).  If  double  hemiopia 
occurs  the  patient  is  totally  blind  in  both  eyes.  Another 
less  common  affection  of  sight,  crossed  amblyopia,  is 
believed  to  l>e  due  to  a lesion  of  a higher  centre  in  the 
angular  gyrus  which  presides  in  some  degree  over  the 
whole  of  both  fields  of  vision,  but  chiefly  over  that  of  the 
oppositt'  eye.  A unilateral  lesion  of  this  kind  produces 
amblyopia  with  great  contraction  of  the  field  of  the  oj)posite 
eye,  and  with  some  contriu-tion  of  the  field  of  the  eye  of 
the  same  side.  The  symptoms  are  much  like  those  of 
hysterical  amblyopia  in  one  eye.  If  such  a lesion  were 
double,  it  would  presumably  produce  a high  degree  of 
amldyopia,  with  contraction  of  the  fields  in  both  eyes,  the 
activity  of  the  pupils  lx*ing  retained.  A few  cases  of 
hemianopia  for  colours  alone  have  been  recorded.* 

Hysterical  amhhjojna  and  amaurosis  take  various  forms, 
and  real  defect  may  be  mixed  up  with  feigning. — In 
hysterical  hemianflosthesia  the  eye  on  the  affected  side  is 
sometimes  defective,  or  quite  Idiiid.  In  other  cases  of 
hysteria  both  sides  are  defective,  but  om>  worse  than  the 
other ; there  is  concentric  contraction  of  the  visual  fields, 
sometimes  with,  sometimes  without,  colour-blindness,  a 
varying  degree  of  defective  visual  acuteness,  and  sight  is 
often  disproportionately  bad  by  feeble  light  (hence  the 
term  “ana?sthesia  of  the  retina”  is  sometimes  used). 
There  may,  however,  be,  in  addition,  irritative  symptoms — 
watering,  ]*hoto phobia,  and  spasm  of  accommodation,  and 
* St  c exliaiistive  ])apcr  by  Mackay,  ‘ 15.  M.J.,’  Novenibor  10,  1888. 
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then  the  t<Tm  “ hvj>er®8the8ia  n*tinae  ” or  “ oouli  ” seems 
more  appropriate.  Aml»lyoj>ia  with  the  al>ov«*  <'hanu*ter8 
has  l>tvii  known  to  follow  a Mow  upon  the  eye  affeet^il 
which  w'as  so  alijjht  as  not  to  cause  the  least  ophthalmo- 
scopic chansf»“  {compare  p.  15t>)  ; a^in,  when  one  eye  has 
IsH'U  suddenly  lost  hy  wound  or  emlsdism  a condition 
indistin>,MUshaMe  from  hysterical  blindness  may  rajtidly 
i*ome  on  in  the  other  (c*>mj)are  eymjMtheiir  irrUation).  It 
is  important  to  n«>te  that  in  hyst*“rical  amblyopia,  even  of 
hi^h  dejfTtH*  and  lonjf  standing,  the  n*Hex  ai'tion  of  the 
pupil,  dirt*ct  as  well  as  indinn-t  (p.  27),  is  fully  pres«‘rvtMl, 
and  the  ophthalmoscopic  apjM*aram>‘8  art*  (juit«*  nonnal. 
The  prognosis  is  nearly  always  though  rtH-overy  is 

.Hoiiu'times  slow,  and  r»*laj>s«‘s  may  occur.  In  some  of  the 
worst  caws  I have  s**en  then*  has  l«e»*n  considerable  ame- 
tropia. 

Tnie  hysterical  amblyopia  s«*«*ms  allh*^!,  from  the  ophthal- 
mi<'  stand(Miint,  with  a much  larger  and  more  imis>rtant 
class,  lM*8t  epibunisisl  by  the  term  atihemtpia,  in  which 
photojdiobia.  irritability,  ami  want  «»f  endurame  of  the 
ciliary  muscle  (accominwiatice  lutlhcnopia),  or  sometimes 
of  the  internal  n*cti  {muncular  agtheimjnn),  with  some 
conjunctival  irritability,  an*  the  main  symptoms,  a4*uteness 
of  sight  lH*ing  usually  js*rfi*ct,  and  tlie  n*fnwtion  nearlv 
or  (juite  nonnal.  Of  the  n*tinal,  conjunctival,  and  mus- 
cuhir  fiu'tors,  any  one  may  U*  mon*  mark«*»I  than  the 
others,  ami  it  would  seem  that,  given  a certain  stab*  of  the 
nen-ous  system,  which  may  Ik*  descrilK**!  as  iinpn*ssionable, 
or  hyjK*ru?sthetic,  over-stimulation  of  any  one  is  liable  t4> 
8«*t  up  an  over-s»*nsitive  stab*  of  the  other  two.  Thi*s4* 
|>ati«*nts  often  complain  also  of  «lazzliug  |«iin  at  the  lim  k 
of  the  eyes,  and  h»*a<lache,  or  neuralgia  in  the  h«*ad.  All 
the  symptoms  are  wonu*  afb*r  the  day’s  work,  and  S4mie- 
times  on  first  waking  in  the  morning,  and  they  an*  liable 
to  vary  much  with  the  health.  Artificial  light  always 
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a^f'ra.vatus  thorn,  because  it  is  often  flickeriiif?  ami  insuffi- 
cient, hut  especially  because  it  is  hot.  The  symjitoins 
oft(*n  last  foi-  months  or  years,  eausin<>  fjfreat  flisconifort 
and  serious  loss  of  time. 

Canmiion. — The  ])atients  are  seldom  children  or  old 
j)0ople.  Most  are  women,  either  yomiff  or  not  much  past 
middle  life,  often  very  excitable,  and  oftmi  with  feeble 
circulation.  If  men,  they  are  emotional,  fussy,  and  often 
hypochondriacal.  Some  cause,  such  as  prolonged  and  in- 
bmse  application  at  needlework  or  reading,  can  often  be 
tniced,  and  in  such  cases  the  symptoms  may  come  on  so 
suddenly  that  the  patient  becomes  within  a few  hours,  or 
a day  or  two,  (juite  incapacitated  for  readinjf.  Sometimes 
brif^ht  colours,  frlittcrin^  thin<^s,  or  exposure  to  kitchen 
tin*  seems  sp«*cially  injurious.  Or,  a<.(ain,  there  is  a history 
of  j)hlyctt*nuliir  ophthalmia,  or  sujtei-ficial  ulcers,  which 
have  left  the  fifth  nerve  pi'rmanently  unstable.  Accom- 
modative asthenopia  with  hyjK'rmetropia  or  astij^'inatism 
is  at  the  bottom  of  nearly  all  the  cases  in  which  vision  is 
sup[>osed  to  have  been  injured  by  railway  and  other 
accidents ; the  lowered  tone  caused  by  the  shock  is  oft<*n 
more  aj^parent  in  the  cilianr-  muscle,  because  this  muscle 
is  in  almost  constant  action  and  has  no  substitute. 

Treniment. — The  refraction  and  the  stab*  of  the  internal 
recti  shoidd  always  be  carefully  tesb'd,  and  any  error 
corrected  bv  lenses,  which  may  often  be  combined  with 
])risms,  with  their  bases  towards  the  nose  (p.  9).  Plain 
coloured  glasses  are  sometimes  useful.  But  glasses  will 
not  cure  the  disease,  and  we  must  not  promise  too  much 
from  their  use.  The  jiatient  may  be  fissured  that  there 
is  no  ground  for  alarm,  and  that  the  symptoms  will  j>ro- 
biibly  pass  off  sooner  or  hiter.  He  should  be  discouraged 
from  thinking  about  his  eyes,  and  he  need  seldom  lie  quite 
idle.  The  artificial  light  used  should  be  sufficient  and 
steady  (not  flickering),  iuul  should  be  shaded  to  prevent 
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th«>  hoat  and  from  strikin^i  dirtH*tly  on  tho  eyes, 

ikithin^  th«*  «*yt*8  fnvly  with  eohl  wat4^r,  and  tho  rn'casional 
i'lnjiloymont  of  weak  aatrinj^ont  lotions,  an*  usofnl,  and 
eold  air  often  a**t8  U-neficially.  The  eyes  an*  oft<*n  niueh 
lH*tt4*r  aft<*r  a rest  of  a day  or  two.  Out^hx>r  exen*is«*, 
and  only  nnslerate  us«»  of  the  eyes,  th«*n*fon*.  shonld  Is* 
enjoine<l.  Cieneral  measun*s  must  Ih»  taken  at*t*onlin^  to 
the  indi(*ations.  esjss-ially  in  referemv  to  any  ovarian,  ute- 
rine. or  dip*stive  tn)ul>h*s.  or  to  sexual  exhaustion  in  men. 


FUNCTIONAL  DISEASES  OF  THE  RETINA 

Funriioruil  Hujht-hUndnfnt  (eiuirmir  nyrialof.ia)*  is  ^1184*4} 
hy  t4*mjM>rary  exhaustion  of  the  n*tinal  sensihilitv  from 
Itrolonjf*^!  exjM>sun*  t4»  diflfusi**!  hrij^ht  li^ht. — The  «*in*um- 
stane(*8  under  which  it  invurs  usually  imjily  not  onlv 
^n*at  ex]M>sun*  to  hrifflit  lifjht,  hut  lowen*<l  ^*m*nil  nutri- 
tion. and  jtn>hahly  some  {>articular  defect  in  iliet.  It 
oft<*n  co-t*xists  with  scurvy.  Shvpinjf  with  th«*  fan*  ex- 
jiosetl  t<*  hriffht  nuKtnli^ht  is  U*lievnl  to  hrin^f  it  on.  It 
is  commonest  in  sjulors  after  lon^  tn>|>ical  voya^^-s  under 
hiul  conditions,  and  in  soldiers  afh*r  lon^  marchinf;  in 
hri»^ht  sun.  In  stuue  countri**s  it  j>n*vails  «*ven'  v**ar  in 
Is*nt  wlu*n  iu>  mejit  is  <*at4*n.  ami  apiin  in  harv4*st-time. 
It  is  now  hut  ran*ly  end»*mic  in  our  country,  hut  S4'atten*4l 
(Tuw*s  (H*<*ur  in  spriiif^-tinu*.  esj)e4-ially  in  childn*n,  ami  it 
still  oci'asionally  pn*vails  in  lar^ft*  S4*h<s>ls. 

In  this  mahuly  two  little  dry  films,  consisting'  of  fattv 
or  84*l>a4HH>us  matter  and  «*pitlu*lial  scales.  oft4*n  form  »»n 
the  i*oujunetiva  at  the  inm*r  and  out4*r  Is*rd4*r  of  the 

• Some  confuiion  lisa  sriaeu  aa  to  the  n»e  of  the  words  nyctalopia 
and  hemeralopia  ; they  are  used  hy  Coiitim  utal  writers  and  those 
wlui  follow  them  in  a aenae  direetly  opposed  to  the  eoininon  Kn^liah 
use  of  them.  It  is  Is-ttor,  therefore,  lo  discard  them  for  flieir  F'lij'liah 
e<pii  valent  a,  nlyhl-hlimilmeMt  and  day -blind  me$». 
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cornoa.  Their  moaning  is  obscure.  A micro-orf'anism, 
the  BaciUus  arerosifi,  lias  been  described  as  peculiar  to 
this  affection,  growinj^  in  the  conjunctival  film  ; its  jire- 
senct*  seems  to  be  accidental.  There  are  no  ophthalmo- 
scopic chanf'cs.  This  nif^lit-blindness  is  soon  cured  by 
protection  from  brif^ht  li^ht  and  improvement  of  nutrition, 
and  especially  by  cod-liver  oil.  That  the  affection  is  local 
in  the  eye  is  shown  by  the  fact  that  darkenin}'  one  eye 
with  a bandage,  during  the  day,  has  been  found  to  restore 
its  sight  enough  for  the  ensuing  night’s  watch  on  board 
sbi]),  the  unprotected  eye  remaining  as  liad  as  ever. 

Dajf-hluuhiedit  (hemeralopia)  occurs  in  certain  cases  of 
congenital  amblyopia. 

Coloured  vision  is  sometimes  complained  of,  and  rod  is 
the  colour  usually  noticed.  Red  vision  (erythropsia)  is 
most  common  some  time  after  extraction  of  .senile  cataract, 
and  is  associated  with  fatigue ; everything  looks  rosy  re<l, 
“ as  if  there  was  a most  beautiful  sunset,”  as  one  patient 
said.  Overworked,  anxious,  neurotic  children  sometimes 
complain  that  after  reading  or  sewing  “ everything  turns 
red,”  or  “red  and  blue.”  I have  not  heard  green  or 
yellow  mentioned.  It  has  also  been  seen  in  women  much 
exhausted  by  fasting. 

Micropsia. — Patients  sometimes  complain  that  objects 
look  too  smalt.  When  not  due  to  insufficiency  of  accom- 
modative power  (excessive  effort,  p.  37)  it  is  gmierally  a 
symjjtom  of  disease  of  the  outer  layers  of  the  retina, 
esjiecially  in  the  central  region,  and  syphilitic  retinitis  is 
the  commonest  cause  (p.  211).  Both  micropsia  and  its 
opposite,  megalopsia,  are  sometimes  seen  in  hysterical 
amblyopia. 

By  musew  volitanies  are  understood  small  dots,  rings, 
threads,  Slq.,  which  move  about  in  the  field  of  vision,  but 
do  not  actually  cross  the  fixation  point,  and  never  interfere 
with  sight.  They  are  most  easily  seen  against  the  sky,  or 
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a Itri^'ht  Iwick^ouml  such  as  the  microsoop*'  field.  Th«*y 
dejx'iid  u{H»n  iiiiiiute  chaii^^es  in  the  vitreous,  which  an* 
jtn‘st*nt  in  nearly  all  eyes,  thoujjh  in  much  ^'n*ater  quantity 
in  some  than  others,  They  var>-,  or  seem  to  vary’,  gently 
with  the  h(*alth  and  state  of  the  circulation,  hut  an*  of  no 
n*al  imjs^i*tance.  Tliey  an*  most  ahundant  an«l  tnuihle- 
soim*  in  myopic  eyes. 

IHplopia,  nee  Cliap.  XXI;  also  pj*.  3(1  and  170  for 
Uniocuhir  Diplopia. 

For  Afft*ctions  of  Si^ht  in  Mejfrim  and  Hiiirt  I>is«*atM* 
iee  Chap.  XXII. 

Malingerimj. — Patients  now  and  then  pn*tend  defect  or 
hlindiu*ss  of  one  or  Isith  eyt>s,  or  exaff^»*nite  an  existin^' 
defwt,  or  sometimes  S4*cn*tly  u»*  atmpine  in  order  to  <lim 
the  sijjht.  The  iin|M)stun*  is  ^'enerally  evident  enough 
fnun  other  cin*umstances,  hut  det*vtion  is  <H*casionally 
very  difficult.  Malingering  and  int«*ntional  injuries  of  the 
eye  are  very  ran*  hen*,  hut  ixtmmon  in  countries  when*  tlu* 
conscription  is  in  fom*. 

Tlu*  pn*teiuh*«l  <lefi‘ct  of  si^fht  is  usually  confine«l  t<r  one 
eye.  If  tlu*  imtient  Is*  in  n*ality  usin^c  l>oth  «*yi*s,  a prism 
held  l>efon*  one  (hy  jm*f»*n*nc»*  “the  hlind  " one)  will  pn*- 
<liuv  double  visitm  (j>.  12).  The  Bt«*n*os«‘<qs*,  and  also 
coloun*<l  ^liiss<*s,  may  U*  miule  very  usc*ful  in  det«*ctin^^ 
imjststun*.  Another  test,  when  only  iiush'rate  def«*<*t  is 
ass«*rte«l,  is  to  try  the  eye  with  vainiuis  weak  ^lass4*s,  and 
note  wlu*tlu*r  tlu*  n*plies  an*  i'onsist4*nt ; ven’  pndwhlv  a 
flat  ^jlass  or  a w»*ak  concave  may  U*  saitl  to  “impn»ve” 
4>r  “magnify”  v**iy  much.  A^ain,  atropine  may  Is*  put 
into  tlu*  $ound  eye,  and  when  it  has  fully  actinl  the  ]>.'itient 
Is*  askinl  t<)  n*iul  small  print ; if  he  muls  easily  with  ls»th 
eV4*s  o|H*n  the  imjtostun*  is  clear,  for  he  must  Is*  n*adin^ 
with  tlu*  so-calU*d  "hlind”  eye.  If  ahsolute  hlindness  (»f 
one  eye  Is*  ass4*rtt*<l,  the  state  of  the  pupil  will  Is*  of  much 
help  (unless  the  |tatient  have  usetl  atropine)  ; for  if  its 


252 


AMnLYOPIA  AND  FUNCTIONAL  DISORDERS  Chap. 

(liroct.  reflex  action  be  <rood  (p.  27)  flie  retina  and  nen-e 
cannot  I)(>  much  diseased  (but  as  to  this  j)oint  rovipare 
Hysteri(tal  Amblyopia,  p.  24d). 

Preb*ndc*d  defect  of  both  eyes  is  more  difficult  to  expose, 
and,  indeed,  it  may  be  impossible  to  absolutely  convict  the 
pat  ient  if  he  be  intellif^ent  and  instructed.  The  state  of 
the  ]»ui>ils,  of  the  visual  fields,  and  of  colour  percejition 
are  amonffst  the  best  tests. 

Colnur-blhKhiexs  may  be  coiif'enital  or  acquired.  Wlien 
ac(piir(>d  it  is  symiitomatic  of  disease  of  the  optic  nerve,  or, 
as  for  example  in  hysterical  amblyopia,  of  some  affection 
of  the  visual  centre. 

Con<?enital  colour-blindness  is  not  ofbm  found  unless 
looked  for.  According'  to  recent  and  extended  researches 
in  various  countries,  a projiortion  varying;  from  c'lbout  3 to 
5 per  cent,  of  the  males  are  colour-blind  in  f^reater  or  less 
dcf^n*e,  and  it  app(>ars  to  be  more  common  in  the  lower 
than  in  the  upper  classes.  These  facts  show  the  import- 
ance of  carefully  testing;  all  men  whose  em]doyment 
rtmders  good  perce[)tion  of  colour  indisjiensalile,  such  as 
railway  signalmen  and  sailors.  Colour-blindness  is  usually 
]>artial,  i.  e.  for  only  one  colour  or  one  pair  of  comple- 
mentary colours,  luit  is  occasionally  total.  The  commonest 
form  is  that  in  which  pure  green  is  confused  with  various 
shades  of  grey  and  of  red  (red-green  blindness)  ; blindness 
for  blue  and  yellow  is  very  i*are.  The  blindness  may  1h> 
incomplete,  percei»tion  of  very  pale  or  very  dark  red  or 
green,  e.  g.,  being  enfeebled,  whilst  bright  red  and  green 
are  well  recognised  ; or  it  may  be  complete  for  all  shades 
and  tints  of  those  colours.  Congenital  colour-blindness  is 
verv  often  hereditary,  but  nothing  further  is  known  of  its 
cause.  It  is  very  rare  in  women  (0  2 jter  emit.).  The  acute- 
ness of  vision  (i.  e.  perception  of  form)  is  normal.  Both 
eyes  are  affected.* 

* Hut  on  tliU  point  fnrtlipr  rcsenrcli  is  ncoiled. 
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The  detection  of  colour-blindness,  either  congenital  or 
acquired,  is  easy  if,  in  making  the  examination,  we  bear  in 
mind  the  two  points  already  referred  to  at  p.  23,  viz.  (1) 
Many  persons  with  perfect  colour  perception  know  very 
little  of  the  names  of  colours,  and  appear  colour-blind  if 
asked  to  name  them  ; (2)  the  really  colour-blind  often  do 
not  know-  of  their  defect,  having  learnt  to  compensate  for 
it  by  attention  to  differences  of  shade  and  texture.  Thus 
a signalman  may  be  colour-blind  for  red  and  green  ; yet  he 
may,  as  a rule,  correctly  distinguish  the  green  from  the 
red  light,  because  one  appears  to  him  “ brighter  than  the 
other.  The  quickest  and  best  way  of  avoiding  these 
sources  of  error  has  been  mentioned  at  p.  23.  A.  certain 
standard  colour  is  given  to  the  patient  without  being 
named,  and  he  is  asked  to  choose  from  the  whole  mass  of 
skeins  of  wool  all  that  appear  to  him  of  nearly  the  same 
colour  and  shade  (no  two  being  really  quite  alike).  If,  for 
example,  he  cannot  distinguish  green  from  red  he  will  place 
the  green  test  skein  side  by  side  with  various  shades  of 
grey  and  red.  Wilful  concealment  of  colour-blindness  is 
impossible  under  this  test  if  a sufficient  number  of  shades 
be  used. 

As  it  is  necessary  to  detect  slight  as  well  as  high  degrees, 
the  first  or  preliminary  test  should  consist  of  very  pale 
colours,  and  a pale  pure  green  is  to  be  taken  as  the  test. 
No.  I (see  plate  in  the  Appendix)  ; Nos.  1 to  5 are  liable 
to  be  confused  with  this  colour.  For  ascertaining  whether 
the  defect  be  of  higher  degree  or  not,  stronger  colours  are 
then  used ; a liright  rose  colour,  e.  (j.  II  a,  may  be  confused 
with  blue,  purple,  green,  or  grey  of  corresi)onding  depth 
(Nos.  0 to  9)  ; and  a scarlet,  II  h,  with  various  shades  and 
tints  of  lirown  and  green  (Nos.  10  to  13). 

It  may  here  be  noted  that  the  visual  field  is  not  of  the 
same  size  for  all  colours  (Fig.  22),  green  and  red  having 
the  smallest  fields,  and  that  the  perception  of  all  colours  is. 
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like  perception  of  form  (p.  24),  sharpest  at  the  amtre  of 
the  field.  With  diminislied  illumination  some  colours  are 
less  easily  |>erceived  than  others,  red  bein^  the  first  to  dis- 
appear, and  blue  persistiiijf  longest,  i.  e.  being  perceived 
under  the  lowest  illumination;  but  in  dull  light  the  colours 
are  not  confused,  as  in  true  colour-blindness.  In  con- 
genital colour-blindness,  iis  we  have  seen,  red-green-blind- 
ness  is  the  commonest  form  ; and  in  cases  of  amblyopia 
from  commencing  atrophy  of  the  optic  nerve,  green  and 
red  are  almost  always  the  first  colours  to  fail,  blue  re- 
maining last. 
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CHAPI’EK  XVI 

DI8EA8E8  OK  THK  VITBKOU8 

Thk  vitreous  humour  is  uourislutl  l>v  the  vessels  of  the 
eiliary  Issly,  rt*tiua,  aiul  optie  dise,  ami  is  prol«al»ly  iu- 
tluence«l  hy  th»‘  sUite  of  the  choniid  also;  ami  iu  most 
east's  diseast!  of  the  vitrtMUs  is  asstH'iaU'd  with  (aud  de- 
jK'iideut  on)  disease  of  one  or  other  of  the  structures 
named. 

Thus,  in  connection  with  various  surrounding  morbid 
pns'esses,  the  vitri*ous  may  lie  the  seat  of  inflammation, 
acute  or  chronic,  ^feneral  or  hK-al,  aud  of  lueim»rrhap*.  It 
nuiy  also  dt‘gi‘Uerat<>,  es{K*cialIy  in  old  af(i‘,  its  cells  aud 
solid  |>arts  underpun^  fatty  chauft«',  Inx^me  visible  as 
oj»acitic‘8,  whilst  its  ^feneral  bulk  liecomes  Uk>  fluid.  The 
only  alteration  tluit  we  i-an  directly  prove  iu  the  vitre»»us 
during  life  is  loss  of  transjtanmcy,  from  the  prewmt*  of 
opac-ities  moving,  or  more  nirvly  flxe«l,  in  it,  but  acc'ordin^ 
lus  such  ojHU'ities  move  «iuickly  or  slowly  w’e  infer  that  the 
humour  itself  is,  or  is  not,  more  fluid  tliau  iu  health. 

0|)a«.-ities  iu  the  vitn*ous  may  take  the  f»>rm  t»f  larjfe 
denst*  massi'M.  or  of  membruiu's  like  muslin,  cra|s*,  “ Ih-vs’ 
wiupi  ” of  wine,  Itands,  kiiotUn}  strin>^,  or  isolate<l  dots  ; 
and  they  may  lie  either  ree«»nt,  or  the  remains  of  lonj' 
aiiU'cfdeut  exudation,  haunorrlia^e,  or  Herat  ion,  or 

m*wly  fonm-d  bloml-vessels.  A^^aiu,  the  vitreous  may 
liecome  uniformly  misty,  owin;;  to  the  diffusion  of  uumlH-r- 
less  dots  (“dust-like”  ojiacities),  which  need  careful 
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focussinjr  hy  direct  cxaniinatioii,  with  a convex  lens  (about 
+ 12  JJ.)  behind  the  inirrur,  to  be  separately  seen. 

Opacities  in  the  vitreous  are  usually  detected,  with 
f'reat  ease,  liy  direct  ophthalmoscopic  examination  at 
about  12"  from  the  patient,  but  are  j'enerally  situated  too 
far  forward  (i.  e.  too  far  within  the  focus  of  the  lens- 
system)  to  be  seen  clearly  at  a very  short  distance  without 
a + lens  behind  the  mirror  (ji.  51),  If  the  patient  move 
Ids  eye  sharply  and  freely  from  side  to  side  and  from  above 
downwards,  the  opacities  will  be  seen  aj^aiust  the  red 
{ground,  as  dark  fiffures  which  continue  to  move  after  the 
eye  has  come  to  rest ; they  are  thus  at  once  distiiiffuished 
trom  opacities  in  the  cornea  or  lens,  or  from  dimly  seen 
s])ots  of  pif'inent  at  the  fundus,  which  stop  when  the  eye 
stops.  The  opacities  in  the  vitreous  move,  just  as  solid 
particles  and  films  move  in  a bottle,  after  the  bottle  has 
iR'en  shaken  ; the  (pdckuess  and  freedom  of  their  move- 
ment in  the  one  case,  as  in  the  other,  depimdin^  very  much 
on  the  consistence  of  the  fluid.  When  the  ojiacities  pass 
across  the  field  cpdckly,  and  make  wide  movements,  we 
may  be  sure  that  there  is  synchysis  or  fluidity  of  the 
vitreous  humour ; if  they  move  very  lazily,  its  consistence 
is  proliably  normal ; if  only  one  or  two  opacities  be  pre- 
sent, they  may  only  come  into  view  now  and  then.  Moviii},' 
opacities  in  the  vitreous  obscure  the  fundus  lioth  to  the 
direct  and  indirect  ophthalmoscopic  examination,  in  pro- 
portion to  their  size,  density,  and  jiosition  ; a few  isolated 
dots  scarcely  affect  the  brightness  of  the  O2)hthalnioscoi)ic 
iniap^e. 

The  o2»acities  may  lie  quite  in  the  cortex  of  the  vitreous, 
and  lie  anchored  at  the  fundus,  so  as  to  have  but  little 
movement.  Such  ojiacities,  ^'enerally  siiif^le,  are  found 
lyinjf  over  or  neur  to  the  disc,  and  may  be  the  result  either 
of  inflammation  or  of  hannorrhaj;e ; they  are  often  mem- 
branous, more  rarely  globular,  and  not  jierfectly  ojiaque. 
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Such  ail  opacity  should  Ik*  susjtected  when,  by  indinvt 
Ophthalmoscopic  examination,  a hK‘alise<l  haze  or  blurring 
of  some  |*art  of  the  disc  or  its  neiffhlKmrlnxxl  is  noticK*d. 
The  opacity  must  then  be  searched  for  by  the  direct 
methtxl,  the  patient’s  eye  lK*inj<  at  rest;  by  altering  the 
distanct*  from  the  {latient,  or  by  turning  on  various  convex 
lenses  (or  concave,  if  the  eye  be  very  highly  myopic)  the 
opacity  will  come  sharply  into  view.  The  patient’s  r»*frac- 
tion  must  Ik  appr»>ximately  known  in  order  to  make  this 
examination  pro|»erly  (j».  62).  Di*ns»*ly  opa<|ue  white 
membran»*8  may  aW)  form  over  the  disc  or  u|H>n  the 
retina,  the  nature  and  situation  of  which  are  diagnosetl  in 
the  same  way. 

DifTuse«l  haziness  of  the  vitreous  caust*s  a corres|Mmding 
d«*gnv  of  dimm*S8  of  outline  and  <larkening  of  the  details 
of  the  fundus,  as  if  these  were  set*n  through  a thin  smoke. 
The  disc,  in  jiarticular,  ap{x*urs  nxl,  without  n>ally  Iving 
so.  Much  the  same  ap(M*aninct*8  an*  taused  by  diffuseil 
haz«*  of  the  cornea  «>r  lens,  but  the  pn*sence  of  th(*8e 
chang**s  will,  of  course,  have  U*eu  excludtHl  by  focal  illu- 
mination. Then*  an*  even  cases  of  vitnsms  diseam*  where 
no  details  can  lx*  m*«*n,  even  by  careful  examination,  though 
plenty  of  light  mu’lu*s  and  n*tums  from  the  fundus.  In 
them*  the  light  is  8catt«*ml  by  innumerable  little  ]iartich*s. 
each  of  which  is  transparent,  so  that  the  light,  without 
lx*ing  al>sorU*d,  is  distortecl  and  bmken  up,  as  in  ]iassing 
tlmnigh  ground  glass,  or  white  fog,  or  a ]>artial  mixture  of 
fluids  of  different  <h*nsitit*s,  such  as  gly«*erine  an<l  wat4*r. 
This  fine  gi*neml  haze  is  found  chu*fly  in  syjdiilitic  cho- 
n)ido-n*tinitis,  in  which  infiltmtion  of  the  vitn*ous  with 
colls  is  known  to  occur.  It  is  not  always  (*a8y,  nor  ind«*d 
|K>8sible,  to  distinguish  with  certainty  lx*twe«*n  diffuM*  haze 
of  the  vitnxms  and  diffus**  haze  of  the  retina  (p.  *2<>‘I). 

Crystals  of  cholesterin  8ometim»*s  fonn  in  a fluid  vitr<*ous, 
and  an*  s«<«*n  with  bright  illumination  as  minute,  dancing, 
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"olden  spaiif?les,  whon  tlie  oye  moves  about  (uparklhig 
synchystis).  They  proportionately  obscure  the  fundus. 
Larf'e  opacities  just  behind  the  lens  may  bo  seen  by  focal 
lij,dit  in  their  natural  colours.  In  rare  cases  of  choroido- 
retinitis,  minute  growths,  consisting  chiefly  of  blood- 
vessels, form  on  the  retina,  and  project  into  the  vitreous ; 
they  are  rather  curiosities,  than  of  practical  importance. 

Parasites  (Cysticerens  cellulosn’)  occasionally  come  to  rest 
in  the  eye,  and  in  development  penetrate  into  the  vitreous ; 
they  are  rarely  seen  in  England,  but  are  comparatively 
common  in  some  parts  of  Germany.  Very  rarely  a foreign 
body  may  l)e  visible  in  the  vitreous. 

Tlie  following  are  the  conditions  in  which  disease  of  the 
vitreous  is  most  commonly  found  : 

(1)  Myopia  of  high  degree'  and  old  standing;  the 
o})acities  move  very  freely,  showing  fluidity  of  the  humour, 
and  are  sharply  defined.  They  are  often  the  result  of 
former  hemorrhage. 

(2)  After  severe  blows,  causing  hemorrhage  from  the 
vessels  of  the  choroid,  or  ciliary  body.  When  recent,  and 
situated  near  the  back  of  the  lens,  the  blood  can  often  be 
seen  by  focal  light ; if  very  abundant,  it  so  darkens  the 
interior  of  the  eye  that  nothing  whatever  can  lie  seen  with 
the  mirror. 

(3)  After  jierforating  wounds.  The  opacity  will  lie 
blood  if  the  case  lie  cpiite  recent.  Lymph  or  pus  in  the 
vitreous  gives  a yellow  or  greenish -yellow  colour,  easily 
seen  by  focal  light,  or  even  by  daylight  (p.  145),  and 
usually  most  dense  towards  the  position  of  the  wound. 

(4)  In  rare  cases  large  luemorrhages  into  the  vitreous 
occur  spontaneously  in  healthy  eyes,  with  heemorrhages  into 
the  retina  (not  to  lie  confused  with  retinitis  hiemorrhagica, 
p.  216).  Relapses  often  occur,  and  detachment  of  retina 
may  ensue.  The  subjects  arc  generally  young  adult  males 
lialile  to  epistaxis,  constipation,  and  irregularity  of  circula- 
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tion  (Ealcs)  ; gout  may  have  some  influence  (Hutchinson). 
This  afftH^tion  seems  sometimes  to  lx*  relat<sl  to  the  form  of 
choroiditis  n*ferrtHl  to  at  p.  198. 

In  all  of  the  alxive  cases  detachment  of  the  n*tina  is 
likely  to  occur  sooner  or  later,  and  if  lx>th  be  present,  the 
differential  diagnosis  may  lx*  difficult  (p.  209). 

(5)  Syphilitic  chowiditis  and  retinitis.  Then*  is  often 
<liffus4>  hiize,  in  addition  to  large,  slowly  floating  o|iacities. 
The  changt*  hen*  is  due  to  inflammation,  and  the  o|uu‘iti«*s 
may  entirely  «lisappear  under  treatment  (pp.  198,  2t^4,  211). 
Th**se  are  the  i-ases  in  which  new  \x*ss**ls  in  the  vitn*ous  an* 
most  common. 

(0)  Some  cases  of  cyclitis  and  cyclo-iritis  (p.  14^5).  The 
(»|iacities  are  iuflammat4)ry. 

(7)  In  the  early  stage  of  sym|*athetic  ophthalmitis. 
The  opxu‘itit*s  an*  inflammatory. 

(8)  In  various  cases  of  old  disease*  of  choniid,  usually 
in  old  |H*r8on8.  ami  without  pn»of  of  syphilis.  No  doubt 
many  of  tht*s«*  indicut«*  former  choniuhil  hs‘inorrhagi‘s. 

(9)  Cases  (x>*ur  in  which  no  caust*.  either  h»cal  (»r 
general,  i*au  U>  assigmxl  for  the  pn*s«*nce  of  o(ia<‘itii*s  in  the 
vitn*oU8. 
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GLAUCOMA 

In  this  peculiar  and  very  serious  disease,  the  charac- 
teristic ohjective  syinjdom  is  increased  tightness  of  the 
eye-capsule  (sclerotic  and  cornea),  “increased  tension;” 
all  the  characteristic  features  of  the  disease  depend  upon 
this.  Tlie  disease  is  much  commoner  after  middle  life, 
when  the  sclerotic  lK*comes  less  distensible,  tlian  lK*fore; 
and  it  is  conunoner  in  hypennetropic  eyes,  where  the 
sclerotic  is  thick,  than  in  myopic  eyes,  where  it  is  thinned 
by  elongation  of  the  glolx^ 

Glaucoma  may  lx*  primary,  coming  on  in  an  eye  appa- 
rently healthy,  or  the  subject  of  some  disease,  such  as 
senile  cataract,  wdiich  has  no  influence  on  the  glaucoma ; 
or  it  may  be  secondary,  caused  by  some  still  active  disease 
of  the  eye,  or  by  conditions  left  after  some  previous  disease, 
such  as  iritis.  It  is  always  important,  and  seldom  diflicult, 
to  distinguish  between  pi'imarv'  and  secondary  glaucojna. 

Glaucoma  differs  in  severity  and  rate  of  progress  from 
the  most  acute  to  the  most  chronic  and  insidious  form ; 
but  in  every  fonn  it  is  a progressive  disease,  and  unless 
checked  by  treatment  goes  on  to  permanent  blindness. 
The  disease  is  very  often  sjuumetrical,  attiwking  the  second 
eye  after  a varying  interval. 

It  is  customary  and  useful  to  speak  of  glaucojua  as 
either  acute,  subacute,  or  chronic.  Put  many  intermediate 
forms  ari^  found,  and  the  same  eye  may,  at  different  stages 
in  its  history,  pass  through  each  of  the  three  conditions. 
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\Vu  nuiv,  lu*n*  ol>H**rw  that  a<‘utt‘  aiul  sul»iu.'utc 

outhurnt8  an*  ^‘lUTally  hy  a so-calh*«l  pnGiioni- 

t4»rv  ” sta^'v,  in  which  the  Kviuptinus  an*  not  only  chronic 
an.i  mild,  hut  n*mitU*nt  ; the  intenalKof  n-mission  Uroin- 
iiij'  shorter  aiul  shorter,  till  at  lenj^th  the  attacks  l>econie 
continuous,  and  tin*  glaucomatous  state*  is  fully  estahlisln.*!!. 
Kiipi<l  increase  of  jin-shyopia  (Chap.  XX),  shown  hy  the 
m*e<l  for  a frtHju«*nt  chanj;i*  of  8jH.rt»«-les,  is  a common 
premonitory  sij,m,  though  it  is  oft**n  ov«*rhH»ki*«l. 

Chronic  ijhiucoiiui  s»*ts  in  with  a cloudiness  of  si^ht,  *»r 
••  fo^'.”  varyiii)'  in  density  and  tdteii  chiirin>;  off  eiitin*ly 
for  days  or  even  w»H*ks  (•*  pn*mouitory  stop*”).  Hnt  in 
some  cases,  the  failun*  pnarn*sses  without  n*missions  fnun 
first  to  last.  Durin^f  the  attat'ks  of  " f«>);,”  artificial  lij^hts 
are  stH*n  summndt*<l  hy  colMvm*d  rinpi  (“rainlstws”  or 
“halos”),  due  t<»  haze  of  the  tvmea,  which  an*  to  K*  dis- 
tin^oiishetl  from  those  <lue  to  mucus  on  the  c«iriu*a.  The 
attacks  of  f«>^  are  often  noticed  only  after  loiij;  us»*  of  the 
eves,  as  in  the  evening,'  or  when  eilmusl«*«l,  the  siffht  U*in>; 
Is'tter  in  the  early  |«irt  of  the  day  and  after  f*Hsl.  Even 
when  the  sijjht  has  Uvoine  |s*rmanently  cloudy,  complete 
n*<*overv  no  lonp*r  mvurrin^  lK*tw«*n  th**  attiwks,  variations 
of  sij'ht  still  form  a marki*<l  f**atun*.  Then*  is  no  con- 
p*stion,  and  neuraljfic  |»ain.  though  not  uncommon,  is 
oft«*n  entirely  wanting;.  The  dim*ast*  has  to  la*  distin^uisheil 
fnun  incipient  nuclear  cataract,  disi*as<‘  of  the  optic  nerve, 
syphilitic  retinitis,  and  attm'ks  of  im*;<rim. 

If  we  set*  the  [Hitient  during  one  i»f  the  brief  t*arly  fits 
of  cloudy  si^'ht,  or  after  the  fo^  has  s<*tthHl  down  js*r- 
manently,  the  followiiif^  chanp's  will  Ik*  found.  A j;n*at4*r 
or  less  deftrt  of  si^ht,  not  n*meilied  hy  ^lass«*s,  is  pn*s4*nt 
in  one  eye,  or  if  in  Udh,  mon*  in  one  than  the  other;  the 
pupil  is  a little  larj^*r  and  less  iwtive  than  normal;  tin* 
anterior  chamlvr  iiuiy  l>e  shallow,  and  there  is  usually 
slight  duliiess  of  the  eye  from  steaminess  of  cornea,  or 
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luizu  of  the  lujucous  luiiuour,  aiicl  soiiit*  ou^orjifeiiieut  of  the 
larffo  poiioratiii^r  vessels  situated  at  a little  distance  from 
till!  cornea  (Figs.  25  and  27)  ; the  tension  is  soinewliat 
increased  (usually  about  +1,  p.  19)  ; and  the  field  of 
vision  may  be  contracted,  especially  on  the  nasal  side.  — 
Ihe  optic  disc  will  be  found  normal,  pale,  or  sometimes 
congested,  in  early  cases  ; pale  and  cupped  all  over  (pp.  2G5 
and  26(3),  at  a later  stage.  There  may  be  spontaneous 
pulsation  of  all  the  vessels  on  the  disc ; or  the  arteries,  if 
not  pulsating  spontaneously,  will  do  so  on  very  diyhl 
pressure  on  the  eyeball  (p.  49). — If  the  case  be  of  old 
standing  the  tension  will  often  be  much  increased,  the 
pupil  dilated  and  sluggish,  though  not  motionless,  the  lens 
hazy,  the  field  of  vision  much  contracted  (Fig.  94),  acute- 
ness of  vision  extremely  defective,  the  cornea  in  some  cases 
clear,  in  others  dull.  In  nearly  all  cases  of  glaucoma  the 
temporal  part  of  the  field  (nasal  part  of  the  retina)  retains 
its  function  longest;  and  in  advanced  cases  the  jiatient 
will  often  show  this  by  his  manner  or  statements  ; occa- 
sionally the  field  becomes  extremely  contracted  befoie 
central  vision  fails.  In  some  few  cases  of  simple  glaucoma 
scotomata  appear  at  the  central  parts  of  the  field  without 
contraction. 

An  eye  in  which  the  above  symptoms  have  set  in  may 
progress  to  total  blindness  in  the  course  of  months  or 
several  years  without  a single  “ inflammatory  ” symptom, 
without  either  i»ain  or  redness — chronic  jjainless  glaucoma 
(simple  glaucoma)  ; and  since  the  lens  often  becomes 
partially  opaque,  and  of  a greyish  or  greenish  hue,  cases  of 
chronic  glaucoma  are  sometimes  mistaken  for  senile 
cataract. 

13ut  more  commonly,  in  the  course  of  a chronic  case, 
periods  of  pain  and  congestion  occur,  with  more*  rajiid 
failure  of  sight ; or  the  disease  sets  in  with  “ inflammatory  ” 
symptoms  at  once.  In  these  cases  of  subacute  glaucoma. 
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lK-si<le8  the  svnii'toiiis  iiaiiutl  ulK»ve,  we  fiinl  duskv,  rvti- 
c-ulaUMl  eon>,a‘Htiou  ef  the  small  and  larj.'e  ej.iseleral  vessels 
in  the  eiliarv  r**^ion  (Fij'.  28),  with  |Kiiu  n*fernsl  to  the 
ev(‘,  the  side  of  the  hwid,  or  of  the  nose,  and  rapid  failure 
of  si^ht.  The  increase  of  tension,  steaminess,  and  jKirtial 
anaesthesia  of  the  cornea,  the  enlarg'd  and  sluj^^ish  pupil, 
and  the  shallowness  of  the  anterior  chamljer,  arc*  all  more 
marked  than  is  usual  in  chronic  cases,  and  the  media  are 
too  hazv  to  allow  a good  ophtlialmosc'opic  examination. 


Fio.  O-t. — Irn*guli»r  coiitruclion  of  K.and  Ij.  field*  of  vision  in  clironic 
^Ittuconiii : from  two  different  c*»e*.  The  hl»ck  j»  trt*  »liow 
coiniilete  lois ; the  shaded  arni  shows  partial  1»m.  K»eh  field 
remain*  l>e*t  in  the  outer  part.  (Compart  with  Fig*.  90  and  Ul.) 

These  svmptotns,  ending  after  a few  we«*ks  or  months  in 
ct»mplet«*  hlindness,  ma_v  remain  at  alsuit  the  same  height 
for  immths  aft<*r  that  event,  with  slight  variations,  the  eye 
gnnlually  settling  d(»wn  into  a jwnnanent  state  of  severe, 
hut  chronic,  non  • inflammatory  glaucomatous  tension 
Short  attacks  of  suluicute  glaucoma,  with  int«Tvals  of 
jH-rfevt  rei-overy,  sometimes  tK*cur  (rrmitteni  jlaucoma); 
|M*rmanent  glaucoma  usually  su|a*r\enes. 

tjhiucoma  (iiijltimiiutlory  «>r  cintijmlin-  ijlaucotiui) 
differs  fnun  the  other  forms  only  in  smhlenness  of  onwt, 
rapidity  of  loss  of  sight,  and  wverity  of  cong^*sti<m  and 
jsiin.  The  ct>ngestion,  Udh  arterial  and  venous,  is  intense* ; 
in  extreme  cases  the  lids  and  conjunctiva  are  swollen,  and 
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ihore  is  photophobia,  so  that  the  case  may  1)0  mistaken  for 
an  acute  ophthalmia.  All  the  specitic  sij'iis  of  glaucoma 
are  intensified  ; the  pujtil  considerably  dilated  and  motion- 
less to  light,  the  cornea  very  steamy,  the  anterior  chamlx'r 
very  shallow,  and  tension  4-  2 or  3.  Sight  will  fall  in  a 
day  or  two  down  to  the  power  of  only  counting  fingers,  or 
to  mere  perception  of  light,  and  if  the  case  have  lasted  a 
week  or  two  even  p.  1 is  usually  abolished.  The  pain  is 
very  severe  in  the  eye,  temple,  biick  of  the  hea<l,  and  down 
the  nose  ; not  unfre(piently  it  is  so  bad  as  to  cause  vomiting, 
and  many  a case  has  Ix'on  mistaken  for  a “ bilious  attack  ” 
with  a “ cold  in  the  eye,”  for  “ neuralgia  in  the  head,”  or 
‘‘  rheumatic  ophthalmia.”  Some  cases,  however,  though 
very  acute,  are  mild  and  remit  spontaneously  ; but  these, 
like  the  ones  mentioned  in  the  preceding  paragraph,  often 
pass  on  into  the  severe  tyi)e  now  described. 

Ahnolute  (jlaucoma  is  glaucoma  that  has  gone  on  to  per- 
manent blindness.  Such  an  eye  continues  to  display  the 
tiuision  and  other  signs  of  the  disease,  and  remains  liable 
to  attiicks  of  pain  and  congestion  for  varying  })eriods,  but 
in  many  “absolute”  cases,  especially  when  the  original 
attack  has  been  acute,  changes  occur  sooner  or  later, 
leading  to  staj>hylomata,  cahiract,  atrophy  of  iris,  and 
finally  to  softening  and  shrinking  of  the  globe. 

As  a rule  glaucoma  runs  the  same  course  in  the  second 
eye  as  in  the  first,  but  sometimes  it  will  be  chronic  in  one 
and  acute  or  subacute  in  the  other. 

Exjilanatiou  of  the  symptoms. — The  causes  which  pi'oduce 
(he  temporary  attacks  or  “premonitory  symptoms  ” lead, 
if  continued,  to  atrojthy  of  the  inner  layers  of  the  ndina 
(p.  2U8)  and  of  the  disc,  and  to  con'secpient  blindness. 
Tlie  increase  of  tension  damages  the  retina  both  by  direct 
com[)ression  and  by  impeding  its  circulation,  the  latter 
being  probably  the  more  important  factor  in  the  early 
stages.  If  the  media  be  clear  enough  to  allow  a good 


XVII 


GLAUCOMA 


265 


view,  the  retinal  arteries  are  seen  to  Ik*  narrow,  and  often 
pulsating'  sixmUineonsly,  and  the  veins  euj^'« >1^1*1!.  The 

periphery  of  the  n*tina  suffers  soonest  and  most  from 
this  lowerin^'  of  arterial  blood-supply,  and  hence  pro- 
bably the  contraction  of  the  visual  held;  but  the  inner 
layers  (^compare  p.  208)  of  the  retina,  over  its  whole 
extent,  suffer  if  the  pn*ssure  Ik;  kept  up  { 1)  from  this  same 
insufticieiicy  of  arterial  bUsKl,  and  the  clianp.*s,  inchidin^ 
ha*nu)rrha^e,  which  fidlow  imj>edtHl  venous  outflow;  (2) 
from  direct  compression  of  the  retina;  (3)  from  stivtchinj' 
and  atrophy  of  the  nerve-fibres  on  the  dis«*.  The  fUstr  of 
the  disc’  (lamina  crihrosa),  iK^inj;  the  wt*akest  j»art  of  the 
eve-capsule,  is  sl(»w’ly  press^il  luick wards,  the  nerve-fil>res 
iK'in^  draf;^f»*d  u|K>n,  displactKl,  and  finally  atrophit*d  ; the 
direct  pressure  on  the  nerve- fibn*s,  as  they  lx*nd  over  the 
etige  of  the  disc,  helps  in  the  same  priKK*ss.  Hence  finally 
the  disc*  lx*conu‘8  not  only  atrophicil,  but  hollowc*d  out 
(Fi^.  05)  into  the  well-know'n  “ jflaiicomatous  cup.”  This 


KlO.  1*5. — Section  of  very  deep  glaucoma  cup.  (Compare  Kig.  3cJ.) 

cup,  whc*n  dcvp,  has  an  overhan>ri>itt  ^*’^P**  l»cc*au*K‘  fhe 
Ininler  of  the  disc  is  smallc*r  at  the  levc*l  of  the  choroid 
than  at  the  level  of  the  lamimi  cribrom  ; its  sides  are  quite 
sUvp  even  when  the  cup  is  shallow  (Fi^.  06j. 

With  the  ophtlialmoscojK*  this  cupping;  is  shown  by  a 
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sudden  heiidin^  uf  the  vessels  just  wilhiii  the  l)order  of 
the  disc,  where  tliey  look  darker  because  foreshortened ; 
if  the  cu[)  be  deep  they  may  disappear  lx.*neath  its  edf'e 


Fio  1)6.  — Section  of  less  lulvanccd  gluucomii  cup. 


to  reap[>ear  on 
shade  (Fijji.  \)7). 


a lii'liter 


its  floor,  where  they  have 
The  vessels  seldom  all  bend  with  equal 
abruptness,  some  parts 
of  the  disc  being  more 
deeply  hollowed  than 
others,  or  some  of  the 
vessels  spanning  over  the 
interval  instead  of  hug- 
ging the  wall  of  the  cuj). 
Inci’ease  of  tension  must 
be  maintained  for  several 
mouths  to  produce  cup- 
ping recognisable  by  the 
o];)hthalmoscope.  When 
recent  acute  glaucoma 
has  been  cured  by  opera- 
tion, the  disc,  though  not 
cupped,  often  becomes  rather  hazy  and  very  pale. — 
Although  usually  the  excavation  extends  from  the  first 
over  the  whole  surface  of  the  disc,  it  appears  sometimes  to 
be'dii  at  the  thinnest  part  (the  physiological  pit),  and 


Fig.  1)7. — Ophthalmoscopic  aj)i)car- 
aiicc  of  deep  cupping  of  the  disc  in 
glaucoma.  (Altered  li-om  Liebreieh.) 
X about  15. 
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sj)roa<l  ceiitrifuL'ully  towanls  the  l)onler.  A deep  euj>  is 
soinetiuies  j«irtly  611^*11  up  by  tihruus  tissiu*,  the  result  of 
chroiiie  inflaiinnation,  and  its  true  dimensuuis  an*  uot  then 
appreeialde  by  the  oj>hthalmos<.*«)jie. 

The  sliallowness  of  the  anterior  ehaml)er  is  proliably  due 
to  advance  of  the  lens ; it  is  by  no  means  a c<.)n8tant 
symptom.  Compression  of  the  ciliary  nerves  accounts,  in 
early  cases,  for  the  sluggish  and  usually  dilated  pupil,  and 
for  the  corneal  ana‘sthesia.  In  old-standing  cases  the  iris 
is  often  atrophied  and  shrunken  to  a narrow  rim  ; in  un- 
complicated (glaucoma  iritic  adhesions  are  never  stvn.  The 
cormiil  chan^t*8  dep«*nd  j>artly  on  “ stmiuiness  ” of  tin* 
epithelium,  partly  u|k)1i  haz«*  of  the  wmeal  tissue  from 
a*dema  (Fuchs).  In  nvent  cast's,  esptvially  if  acute,  the 
a(|ueou8  humour  and  the  lens  ap{iear  to  become  somewhat 
turbid.  In  old  cases,  as  alrt<atly  stateil,  the  lens  often 
U'coines  slowly  cataractous.  There  is  some  doubt  whether 
the  vitreous  Ittvomes  luizy  in  glaucoma;  it  is  certainly  very 
st*ldoin  so  when  the  cornea  and  lens  are  clear,  and  the 
|s)int  tannot  l»e  scdtltnl  when  these  mt*dia  an*  hazv.  The 
internal  pn*ssure  tends,  in  acute  cases,  to  make  the  ^loU* 
spherical,  by  reducinf;  the  curvatun*  of  the  cttnieji  t<»  that 
of  the  s«.*lerotic;  it  also  in  all  cas<>s  weakens  the  ac'comnio- 
dation,  at  first  by  pn*ssin^  on  the  ciliary  ner^'t*s,  later  by 
causing'  atrophy  of  the  ciliary  musc*le;  thest*  fa«.*ts  toj^ther 
explain  the  rapid  decrease*  of  n>fnu*tive  jxiwer  ($.  e.  raj»id 
onst't  or  incnast*  of  pn*sbyopia)  which  is  sometimes  noticed 
by  the  i>atient  (p.  2t>l). — The  chonudal  circulation  is  ob- 
strucUnl  by  the  incnast*  t>f  pressure,  and  in  seven*  glau- 
coma. espc*i.*ially  of  ohl  standing,  the  antfrinr  ciliary  rciur 
(formin};  the  epistleral  plexus)  (Fi^'s.  2l>  and  2lt),  as  well 
as  the  arteries  ( Fi^.  27),  l»ei*ome  very  much  enlarp*<l. 

Mcchaniiiin  uf  ylaucoma.-  The  incn*as»*d  tension  is  ilue 
to  exct*ss  ot  Huid  in  the  eyeliall.  lnns*ded  escajx*  is  pro- 
l»ably  the  chief  cause*  of  this  excess,  and  n*cent  n*search 
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has  })rov(.‘d  that  changes  are  juvsent  in  nc>arly  all  glauco- 
matous eyes,  which  must  lessen,  or  prevent,  the  normal 
outllow.  Jiut  increased,  secretion,  and  internal  vascular 
con<rcstion,  undoubtedly  play  an  imp(U’hint  part  in  certain 
cases.  Some  axithorities  have  attributed  the  phenomena 
of  j^lauconia  to  vaso-mohjr  changes  in  the  size  of  the 
blood-vessels,  hut  such  hypotheses  are  wanting  in  })roof. 
Both  conditions  would  have  most  effect  when  the  sclen)tic 
was  most  unyielding,  i.e.  in  old  age,  and  in  hy{)crmetropic 
eyes  (p.  260).  It  is  probable  that  there  is  a constant 
movement  of  ttuid  from  the  vitreous  humour  through  the 
su8[x‘nsory  ligament  of  the  lens,  and  also  from  the  anterior 
part  of  the  ciliary  processes,  into  the  anterior  chamber,  as 
shown  by  the  dotted  line  in  Fig.  98.  The  fluid  escapes 


Fio.  98. — Suction  tlirouRli  tlic  ciliiiry  region  in  a licaltliy  linniau  eye. 
Co.,  coriien;  Sc/.,  sclerotic ; C.M.,  ciliary  muscle;  C. A,  two  ciliary 
proces.'cs,  one  larger  tliun  the  other;  Ir.,  Iris;  X.,  the  marginal 
part  of  the  crystalline  lens;  a,  angle  of  anterior  chamher; 
d,  membrane  of  Descemet,  which  ceases  (as  such)  before  reaching 
the  angle  o.  The  dotted  line  shows  the  course  probably  taken 
by  fluid  from  the  anterior  part  of  the  vitreous  into  the  jmsterior 
acpieous  chamher,  where  it  is  augmented  by  aqueous  hniriour 
secreted  by  the  anterior  part  of  the  ciliary  process,  thence  through 
the  ])upil  (not  shown)  into  the  anterior  aqueous  chamber,  to  an 
angle  rt.  Suspensory  ligament  of  lens  not  shown,  x 10. 

from  t he  anterior  chaml)er  into  the  lymphatics  and  jx“rha[)s 
into  the  veins  of  the  sclerotic,  through  the  meshes  of  the 
ligament  urn  pectinahim  (Fontana's  spaces),  which  close  the 
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anfflo  a (jUtraiion  angle);  and  it  has  Ijetm  proved  that 
verj’  little  fluid  can  pass  through  any  other  part  of  the 
<‘ornea.  In  ^jlaucoma  the  an>?le  a is  nearly  always  clostMl,  in 
riK’ent  cases  by  contact,  in  old  case's  by  i^erraanent  cohesion. 
iM'tween  the  periphery’  of  the  iris  and  the  conu'a  (Fi^s- 


Fio.O'.t— Cilinry  rt!giou  from  • c*«»  of  »cat«  jfUuconia  of  one  roontli’* 
duration.  (I  and  2.  aitaationa  of  iridectomy  wounds  in  two 
cn«ea.)  x 10. 

!ind  1(KI).  No  complete  explanation  of  this  a<lvanc<‘  of 
the  iins  has  yet  Ihh'Ii  j^iven.  Adolf  Welrer  holds  that  the 


FiO.  100.— Ciliary  region  in  chronic  glancnma  of  three  years’ 
atanding.  x 10. 

ciliary  proc<’8st‘8  Ixvomiiif;  swollen  from  various  causes, 
push  the  iris  forwanls,  and  so  start  the  ^laucomatou8 
state.  Priest hy  Smith*  Indieves  that  the  primary  obstruc- 
tion is  at  the  narrow  chink  ItetwtH'ii  the  e<l>fe  of  the  lens 
and  the  tips  of  the  ciliary  pnK-esses  (“  circumlental  s[»ae«*”), 
and  that  the  block  may  dejs>n<l  uj>on  one  or  mor<*  of  tlmv 

• Priestley  Smith,  ' Tmna.  Ophth.  Soc.,’  rol.  vi,  1H80. 
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factors — increase  in  tlio  size  of  the  lens  cine  to  advancing 
years,* * * §  abnormal  smallness  of  the  ciliary  area  as  in  hyper- 
metropia,  and  abnonnal  enlargement  of  the  ciliary  pro- 
cesses. Obstruction  of  this  space  leads  to  rise  of  pressure 
in  the  vitreous,  followed  by  advance  of  the  lens  and  ciliary 
processes  against  the  base  of  the  iris  and  consequent 
closure  of  the  angle.'  Brailey  holds  that  a chronic  inflam- 
mation of  the  ciliary  muscle  and  processes,  and  of  the  iris, 
cjuickly  passing  on  to  atrophic  shrinking,  leads  to  narrow- 
ing of  the  angle  and  initial  rise  of  tension  ;f  in  a later 
paper,  however,  he  agrees  to  some ‘extent  with  the  vieAv  of 
Weber,  above  referred  to.J  Cases  of  chronic  glaucoma 
have  l)cen  st*en  in  wdiich  the  iris  was  congenitally  absent; 
in  some  of  these  cases  the  angle  of  the  anterior  chamber 
has  l)ceu  found  blocked  by  the  rudimentary  iris. 

Hut  there  are  cases  which  shoAV  that  the  matter  is  not, 
always,  so  simple.  Stilling,  of  Strasburg,  contended  that 
the  waste  fluids  escape  by  the  central  canal  of  the  vitreous 
into  the  optic  nerve,  and  partly  also  by  filtration  through 
the  circumpapillary  portion  of  the  sclendic,  and  that  a 
sclerosis  of  these  parts,  by  diminishing  their  permeability, 
leads  to  glaucoma ; Brailey  § skates  from  pathological 
research  that  inflammation  of  the  optic  nerve  is  always 
present  quite  early  in  glaucoma,  and  that  it  precedes  the 
increased  tension  ; ophthalmoscopic  examination  in  certain 
cases  lends  sujiport  to  this  statement.  ||  It  may  be  added, 
in  support  of  these  views,  that  in  some  cases  of  glaucoma 
the  angle  of  the  anterior  chamber  remains  freely  open,  and 


* The  increase  in  the  size  of  the  lens  ns  nge  advances  has  been 
proved  beyond  doubt  by  Priestley  Smith’s  researches.  Ibid.,  vol.  iii, 
(1883). 

t lhailey,  ‘ Ophth.  IIosp.  Reps.,’  vol.  x,  pp.  14,  80,  93  (1880). 

J llrailey,  ibid.,  p.  282  (1881). 

§ Hriiilcy,  ibiil.,  pp.  80,  277,  282. 

(I  Nettlcsliii),  ‘St.  Tliomii.s’s  IIosp.  Reps.,’  vol.  xiv. 
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that  the  o]>hthalmoscoj)ii-al  appt'arancos  of  j?laucoina  are 
iHH-aHionally  without  inm*as<.*  of  T.  (For  other  cjiuses 
gee  S«‘eou<larv  (ihuicoma,  p.  277.) 

An  over-Hupply  of  fluid  affeotu  the  tension  differently  in 
different  cases.  Conj^estion  and  ordinary  intlamiuations  of 
the  retina  and  uveal  tract  do  not.  cause  glaucoma,  and 
dilatation  of  the  jirteries  hy  vaso-inotor  jaralysis  is  said  tc) 
l*e  accompanie«l  hy  diminished  tension.  But  tumours  in. 
and  even  ujhui,  the  eye  often  give  rise  to  sectuulary  glau- 
coma. and  prol>ahly  the  active  congt*stion  and  transudation 
of  fluid  and  small  cells,  which  occur  m*jir  to  a quickly 
gntwing  tumour,  an*  the  chief  factors  ; certainly  tin*  glau- 
coma stands  in  no  constant  relation  either  to  the  siza*  (*r 
jMisition  of  the  tumour.  A relation  is  »>hservi*il  in  some 
cases  lH*twet*n  glaucoma  and  neuralgia  of  the  fifth  nerve; 
and  T.  is  said  to  Is*  loweitsl  in  {taralysis  of  this  nerve. 
Prohahly  the  ]»ain  a<-ts  hy  laitsing  ass<H*iat4*<l  (“ongestitm, 
and  thus  setting  up  glamHuna  in  a pnslisistsisl  eve. 

(lenernl  nml  diathetic  cau*eg. — In  an  eye  pn‘4liH|M>K«Hl,  hv 
the  changes  alstve  mentiomsl  in  the  ciliary  n“gion,  anv 
cauw  of  cong»*stion  may  prtvipitah*  an  a«  uU*  attiu  k.  Con- 
gi'stum  of  the  eyes  in  c«»nm*ctii»n  with  di8turlKim*es  of 
the  gi'neml  cirvulation  fr«>m  h«*art  dis»*juw*.  hronchitis,  or 
jsirtal  engorgc'iuent,  or  due  to  loss  of  sleep  from  gout, 
neuralgia,  worry,  Ac.,  or  <aus«sl  hy  the  over-uw  of  pres- 
byopic eyt*8  without  suitahle  glasm*s,  or  hy  a blow,  or 
prolongtsl  ophthalmosnqtic  examination,  or  exjs>sure  to 
cold  wind,  may  all  bring  it  alH>ut.  Atropine  has  s<^me- 
times  caus**<l  an  attm'k,  lsvaus«‘,  by  less«*ning  the  width,  it 
increaw‘8  the  thickness  of  the  iris,  and  so  cmwds  it  int4»the 
angle  of  the  anterior  chandn'r.  Iridectomy  on  one  eve 
(Mvasionally  sets  up  acute  gIam*oma  in  the  other,  prohahly 
by  causing  geiienil  excitement  and  <list»jrhance.  an<l  it  is 
now  customary  to  use  eserine  as  a pn*ventive  in  the  second 
eye  afh*r  iridectomy  in  the  6rst.  Glaucoma  is  uncmnmon 
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lx‘fore  the  age  of  forty,  and  is  most  frequent  between 
fifty-five  and  sixty-five ; * the  i-are  cases  seen  in  young 
adults  and  children  are  generally  chronic,  and  often  asso- 
ciated with  other  changes  in  the  eyes,  particularly  myopia. 
Acute  cases  are  often  dated  from  a period  of  overwork  of 
the  eyes,  or  want  of  sleep,  as  from  sitting  up  nursing,  &c. 
Patients  who  have  had  glaucoma  in  one  eye  should  lie 
emphatically  warned  as  to  the  danger  of  over-using  the 
eyes,  or  of  working  without  proper  glasses,  and  against 
dietetic  errors.  Primary  glaucoma  is,  according  to  the 
newest  statistics, f as  a whole,  rather  commoner  in  women 
than  men  ; and  whilst  the  acute  (congestive)  forms  are 
much  commoner  in  women,  very  chronic  glaucoma  is 
rather  commoner  in  men. 

Treatment. — Iridectomy,  or  an  equivalent  operation,  is, 
with  very  few  exceptions,  the  only  curative  treatment. 
Eserine  or  pilocarpine  (gr.  J — ij  to  5j)  used  locally,  how- 
ever, diminishes  the  tension  in  acute  glaucoma,  and  a few 
attacks  seem  to  have  been  permanently  cured  by  it.  But 
although  seldom  really  curative,  eserine  is  of  great  tem- 
pomry  value  in  cases  where  an  ojxiration  has  to  be  deferred. 
It  has  little  or  no  effect  on  the  tension  unless  it  cause 
marked  contraction  of  the  pupil.  Eserine  acts  (1)  by 
stretching  the  iris  and  drawing  it  away  from  the  angle  of 
the  anterior  chamlxir ; (2)  by  the  contraction  of  the  ciliary 
muscle  which  it  causes,  the  meshes  of  the  tissue  bounding 
this  angle  are  more  widely  opened.  Eserine  causes  conges- 
tion of  the  ciliary  processes,  and  probably  this  explains 
why,  if  it  do  not  soon  relieve,  it  sometimes  aggravates,  the 
symptoms.  It  is  of  use  chiefly  in  recent,  and  especially  in 


* Statistics  of  l(XK)  cases  collected  by  Priestley  Smith,  lot.  cit. 
(188G).  Oallenga  (Turin),  in  330  cases,  fiiuls  the  frequency  greatest 
l)etwcen  GO  and  70. 

t Priestley  Smith,  loc.  cit.  (1886);  in  1000  cases  509  women  and 
431  men. 
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acute  caseti,  a solution  of  half  a >;rdiu  or  a j'raiu  of  the 
sulphate  in  the  ounce  is  to  Ije  ust*<l  about  everv  two  hours, 
ami  continued  if  relief  lx*  obtained.  If  in  a few  hours  it 
increase  the  jxiin  and  do  not  lessen  the  T.  it  slu)uld  lx? 
al«indoned.  The  jxiin  in  acute  cas**s  may  be  much  relieved 
by  leei'hin^,  warmth  to  the  eye,  derivative  treatment  such 
its  pur^T'ition  and  hot  foot-baths,  and  8o|K»rific8.  CVx;ain  is 
uschI  with  the  esi'rine  by  some  surgeons,  and  seems  to 
increiise  its  efficacy. 

Iridectomy  cure's  glaucoma  by  |x‘rmauently  rcxlucing  the 
tension  to  the  nonual  or  nearly  normal  degrix*.  It  is  femnd 
tliiit  the  Ix'st  ri'sults  arc*  obtaiiu*d  if — (1)  the  j«ith  of  the 
incision  lie  in  the  sclerotic  from  1 to  2 mm.  from  the 
apparc'iit  comeal  lx)rder  (Fig.  Iff*);  (2)  the  wound  lx* 
large,  allowing  reiimval  «»f  aUmt  a fifth  of  the  iris;  (3)  the 
iris  Ix'  removed  quite  up  to  its  ciliary  attachment,  which  is 
Ix'st  ilone  by  first  cutting  one  end  of  the  drawn-out  hx>p  of 
iris,  then  tc*aring  it  fr»>m  its  ciliary  attachment  along  the 
whole  extc'nt  of  the  wound,  and  cutting  thrimgh  the  other 
end  sejxiratcly.  {See  Ojx'rations.)  Puncture'  of  the  sc'le- 
rotic  Ixhind  the  ciliary  rc'giou  has  lx'*'U  nx'omim'mhxl  l>y 
Priestley  Smith  to  relieve  the  t4'iisiou  in  the  vitnxms  cluunlx'r 
Ix'forc'  pnxxxxling  t«>  tht'  iridex'tomy,  or  in  cases  where  aft4*r 
iridi'ctomy  the  tension  in  the  vitrc'ous  chamU'r  still  rc'inaiiis 
ubnoriiudly  high.  Evacuation  of  the  aijuc'^tus  humour  iiy 
}».irac'eutesis  of  tJie  anterior  chainlx'r  givt's  only  temjxjrary 
relief. 

A mere  wound  in  the  sch'rotic,  differing  but  little  in 
|K>sition  and  extent  from  tlmt  ma4le  for  iridec-tomy,  is 
sufficic'nt  bi  relieve  -f-  T.,  ami  to  cun'  some  cast's  of  glau- 
ctuna  ix'rmam'iitly,  and  this  o]M'ration  {gitbrotijunHiral 
geleruluiuy)  was  largc'ly  mhtpUtl  by  some  ojx*rators  a few 
years  ago.  Iridcxtomy,  howevt'r,  has  hehl  itfi  grouml  as 
the  UK»n*  efftvtual  ojx'nitioii.  Sclen»P»my  is  ojs'ii  to  objc'c- 
tion — (1)  Ix'cause  the  {xisitiou  and  length  of  the  wound 
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arc  not  ])crfectly  under  control ; if  too  far  forward  and  too 
short  it  is  inetfectual,  if  too  far  hack  and  too  lon^  there  is 
risk  of  wounding'  the  ciliary  processes  and  ^ettin^  luenior- 
rha^e  into  the  vitreous;  even  shrinking  of  the  ojHU’ated 
eye  and  sympathetic  intlainination  of  the  other  have 
occurred  ; (2)  because  the  iris  may  prolapse  into  the  wound, 
and  need  removal,  and  the  operation  then  Ijccomes  an 
iridectomy;  (3)  when  the  anterior  cliand)er  is  very  shallow 
sclerotomy  cannot  be  supposed  to  aid  the  exit  of  Iluid  so 
much  as  the  removal  of  a piece  of  the  iris. 

Several  other  operations,  the  principle  of  which  is  to 
make  a imncture  at  the  sclero-corneal  junction,  have  been 
tried,  but  have  not  ;fained  general  confidence. 

Whichever  oiK'ration  be  employed  in  glaucoma  the 
formation  of  the  o]»erati(m  scar  in  the  sclerotic  is  certainly 
a must  imjiortant  factor. 

Iridectomy  in  acute  glaucoma  no  doubt  acts,  at  first,  by 
removing  a portion  of  the  iris  from  the  blocked  angle 
(Fig.  and  thus  allowing  the  normal  escape  of  fluid. 

Some  high  authorities  hold,  however,  that  its  pennanent 
effect  is  due  to  the  formation,  at  the  seat  of  the  wo\md,  of 
a layer  of  tissue  mon*  jtervious  to  the  eye-fluids  than  the 
sclerotic  (“filtration-scar”);  an  iridectomy  for  glaucoma 
which  heals  slowly  is  at  any  rate  believed  to  be  more 
favorable  than  one  which  heals  immediately,  i.e.  with  no 
new  tissue,  and  a slight  bulging  of  the  scar  is  held  by  some 
surgeons  to  be  rather  desirable  than  otherwise.  That  a 
mere  sclerotomy  may  be  suflicient  points  in  the  same 
direefit)!!.  Such  a porous  scar  never  forms  if  the  incision 
be  in  the  cornea. 

An  operation,  usually  iridectomy,  is  to  be  done  in  all 
cases  of  acute  and  subacute  glaucoma,  whether  there  be 
great  pain  or  not,  so  long  as  some  sight  still  remains, 
and  even  if  all  p.  1.  be  lost,  provided  that  the  blindness 
be  of  only  a few  days’  duration.  Even  if  the  eye  be 


XVII 


GLAUCOMA 


•275 


|H*rmaiieatly  <iuito  hliiid,  iriatH.t4)my  or  uclendomy  is  soine- 
tinu's  prt'fonil)!*.’  to  excision  of  tlie  i^lolx?  for  the  relief  of 
|«iin. 

Chronic  (“simple”)  j'laucoina  should,  in  iny  (»piuion. 
always,  if  j^jssihle,  l)e  oi>erateil  uiHjn  early,  as  s»x>n  as  the 
diii^nosis  is  certain  and  W'fure  the  held  is  much  damag'd , 
the  prognosis  is  then  fairly  gmsl.  In  advanced  chronic 
glaucoma,  when  the  held  has  Invoine  much  contnu'ted, 
visual  acutein'ss  much  h>wert*<l,  and  the  disc  |»ale  aiid 
considerahly  cupiH*d,  the  rule  is  h>ss  clear,  for  it  is  well 
known  that  the  effect  of  oiK'ratum  in  such  cast's  is  far  fn)m 
constant.  But  as  no  idher  treatment  is  of  use,  and  iri- 
dectomy is  ivrtainlv  often  Is'iicticial.  it  slnmld  usually  Is- 
jH'riormetl,  esjs'cially  if  tin*  ilis*'tist'  affect  Isith  eyes,  ihe 
j)at4‘nt’s  prosjs'ct  of  life  must  l>e  allowt*«l  for  in  chronic 
gdaucoma;  if  In'  Ik*  «d«l  and  hvlde,  life  may  end  Ix'fore  the 
disease  have  progn*ss«'d  to  hliuduess. 

There  is  often  difficulty  in  deciding  ujKm  the  l>est  eourst* 
in  the  so-t^lleil  “ premonitory  ” stage,  which  consists,  in 
truth,  of  transient  atUu-ks  of  slight  gUuicoina.  When  it 
is  clear  tluit  attacks  of  teni|K>rary  mistiness  and  rainl*ows 
an*  glaucomatous,  and  that  they  an*  getting  nion*  fmjuent, 
iridectomy  should  s«'ldom  U*  defern *<1 ; Imt  if  the  |>atient 
can  U'  set*n  at  short  intervals  eserine  should  have  a fair 
trial  iK'fon*  o|K>ralion  is  n'sortt*il  to.  It  is  U»  Ih'  n*niem- 
lK'n*«l  that  iridei-toiny  done  when  sight  is  still  gtssl  may, 
hy  allowing  spherical  alK'rration  (p.  14),  and  causing  cornml 
astigmatism  (p.  181),  increasi.'  the  deft*ct  ; and  this,  though 
not  of  uei-essity  a contra-indication,  must  be  taken  into 
acixuint. 

The  yrotjnnaU  aft4*r  ojK'nition  is,  in  general  terms,  U-tter 
in  iin>jMjrtion  as  the  disi'ase  is  ai'Ute  and  nK’eiit.  If 
ojK.*rated  on  within  a few  days  «»f  the  onset  of  aciite  sym- 
ptoms. pn>vidt*d  that  fingers  cun  still  Ik*  countetl  at  the 
time  of  oj>eration,  sight  is  often  restored  to  the  state  in 
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vvliicli  it  was  at  the  onset,  i.  e.  if  the  disease  1k‘  recent, 
nearly  perfect  sif^ht  will  be  restored.  -Even  in  cases  com- 
bining the  maxinuim  of  ticnteness  and  severity,  in  which 
vision  has  for  the  last  few  days  been  reduced  to  mere  ]».  1., 
the  operation  is  often  successful  in  restoriii}'  some  de^'ree 
of  useful  si<^ht.  But  the  prognosis  is  not  always  so 
favorable  in  acute  glaucoma,  especially  if  the  ]>atient’s 
health  be  much  broken  down  ; and  if  there  be,  as  is  by  no 
means  uncommon,  evidence  that  sight  had  been  already 
damaged  by  chronic  glaucoma  l)efore  the  acute  attack  set 
in,  the  prognosis  must  be  guarded.  In  simple  chronic 
glaucoma  we  can  only  hope  as  a rule  to  stop  the  disease 
where  it  is  and  prevent  the  sight  from  getting  worse. 

The  full  effect  of  the  operation  is  not  seen  for  several 
weeks,  though  a marked  imnu.’diate  effect  is  produc^jd  in 
acute  cases.  In  cases  of  long  standing  T.  may  remain 
[»ermaneiitly  rather  -f  after  operation,  without  bad  effect, 
provided  it  1k^  very  much  less  than  before  the  o])eration ; 
the  eve  tissues  can  in  some  degree  ada2>t  themselves  to 
inereased  pressure. 

A second  iridectomy  in  the  opposite*  direction,  or  a 
sclerotomy,  should  lie  done  if  T.,  having  Ixien  reduced  to 
normal,  or  very  slightly  -f , afteu-  the  first  operation,  rise 
definitely,  and  be  accompanie*d  by  a return  of  other  sym- 
ptoms; but  several  weeks  should  generally  ela])se,  for  slight 
waves  of  glaucomatous  tension  may  occur  Ix-fore  the  eye 
has  fully  recovered  from  the  first  oi)eration,  and  these  may 
often  be  relieved  by  other  means.  Cases  which  relaj)se  defi- 
nitelv,  or  which  steadily  get  worse  after  the  first  ojieration, 
are  alwavs  very  grave,  and  the  second  operation  must  not1»e 
conlidently  expected  to  succeed.  If  after  iridectomy  in 
acute  glaucoma  the  symiitoms  are  iu)t  relieved,  even  for  a 
time,  or  become  Avorse,  some  complication  is  to  be  suspected, 
such  as  hiemorrhage  from  the  retina  or  choroid,  or  a tumour. 
{See  Secondary  Glaucoma.) 
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Other  treatment. — If  we  are  oMifftnl  to  «lelay  the  ojH*ra- 
tion,  the  other  ineann  moiiti»)iie<l  at  j>.  272  kIiouKI  U*  jm*- 
serilxHl,  incliuliii;'  e8<*rine.  Tlie  diet  shouhl  o«  a rule  U* 
liik-nil,  unlesH  the  patient  lx*  pletliorie.  It  is  very  iinjMir- 
tant  to  eiiHun*  houikI  shx'p  ami  iiienhil  ealin.  After  tlie 
o|K-rati<»ii,  until  the  eye  hax  InH-ome  quiet,  all  (“auiM's  likely 
t4>  in<luc4‘  eon^estion  inintt  Ix>  carefully  avoidtxl,  suolnm  us«> 
of  the  eyes,  st<M>piuf'  or  straining,  ami  prolon>^**l  ophthal- 
inoM'opie  examination.  Atropine  must  never  lx*  us«sl.  We 
shouhl  ls‘  on  the  alert  for  th»*  i^liest  symphuns  in  the 
se<-oml  eye  after  o|H*ration  on  the  first  (p.  2t>l),  ami  the 
us«*  of  «*s**rine  may  U-  ailvisaltle  as  a pn>phyhu‘tic. 

In  a few  caws  of  very  chronn-  or  suliaeute  chara«-t4*r, 
with  ^(reat  increasi*  of  T . iri«hvtomy  mviiis  t«)  a;^;fravat«‘ 
the  <Iis«‘aM<‘,  U*in^  follow^sl  not  even  hy  t«‘iu|M»rarv  iK-nefit, 
hut  hy  jH-rsistence  of  -f  T.,  incn*as«sl  irritahility,  ami  still 
further  ilet«‘rioration  of  sii^ht  (”  ylaueoma  maliyuHin"). 
Perhaps  the  tilting  forward  of  the  h*ns,  which  sometimc.s 
follows  iridixdomy,  may  mvount  for  the  n*sult. 

Ulaueoina  may  isrur  imle|s‘ndently  in  catanu'tous  eyes, 
and  in  eyes  from  which  the  h*ns  has  Isfii  «*xtra4‘ti‘«},  with 
t»r  without  iridivttuny. 

Seroiutaiy  ijiaucoma  may  U*  a«'Ute  or  chronic,  a4-«*«>rdinjf 
as  it  is  a i*ons*Hjuemv  of  aidive  diwiis^*  or  of  s«s|uehi-.  It 
may  K*  cuums]  hy  circular  iritic  syms-hia  with  hulvrin^  of 
tlu*  iris  (p.  121).  Various  forms  of  chronic  irido-keratitis 
ami  irido-choroiditis  (p.  133),  es|s-«*ially  tin*  sympatln'tic 
form  (p.  143),  an*  liable  to  is*  iU‘C4>m}kani«sl  hv  it : in  the 
h»rmer  it  may  1h*  due  to  chokiiij^  of  the  spmvs  of  Fontana 
hy  inHammatory  pnslucts.  and  |s‘rhaps  to  exc4*ssive  S4*<*n*- 
tion  from  the  ciliary  prmvsws;  in  the  symjsitlietic  diw-asi*, 
to  total  jsisterior  syms-hia.  It  may  f<dlow  |s*rforation  of 
th«*  ntriiea  with  larp*  anterior  sym*chia.  'Ihe  «*ve  oft»*n 
Us*«»mes  t4*m|M»nirily  >;laucomat4ius  in  the  C4»urse  of  tniu- 
matic  catanut  from  th«*  pn*ssure  of  the  swollen  lens  on 
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the  iris  and  ciliary  processes,  especially  in  patients  past 
middle*  life  (]>.  182).  In  none  of  these  cases  is  th(*re  much 
dan^(*r  of  mistaking?  secondary  for  idiojmthio  f^laucoma. 

But  secondary  glaucoma  may  result  from  various  deeper 
changes.  When  the  lens  is  dislocated  (p.  183),  either 
Isdiind  or  in  front  of  the  iris,  it  often  sets  up  glaucoma, 
sometimes  of  a very  severe  ty})e,  apimrently  By  j>ressing  on 
the  ciliary  processes  or  iris.  There  is  generally  the  history 
of  a blow ; and  in  posterior  dislocation,  even  if  the  edge  of 
the  displaced  lens  cannot  he  seen,  the  iris  is  usually 
tremulous,  and  its  surface  concave  or  flat  at  one  part, 
whilst  bulging  or  prominent  at  another.  If  we  are  sure 
that  a lens  dislocated  into  the  vitreous  is  caiising  the 
sym])toms,  it  should  Ik*  extracted  with  a scoop  (see  Opera- 
tions) ; and  if  lying  in  the  anterior  chamler  should  also 
usually  l>e  removed.  If  tin*  eye  l>ecome  glaucomatous 
immediah*ly  after  a severe  blow  (]>.  1.55)  the  condition  of 
the  lens  may  not  Ik*  ascertainable,  and  then  an  iridectomy 
nmst  be  done  and  the  eye  Ik*  watched;  vitreous  is  very 
likely  to  escape  at  the  operation  if  there  Ik*  dislocation  of 
the  lens,  for  the  latter  condition  implies  rupture  of  the 
suspensory  ligament. — Hsemorrhage  into  an  eye  whose 
retina  is  detached  (e.  g.  in  high  degrees  of  inyoi)ia)  may 
give  rise  to  acute  glaucoma  with  severe  pain. — A glaxico- 
matous  attack  generally  occurs  during  the  growth  of  an 
intraocular  tumour  (p.  286).  It  is  often  impossible  to 
distinguish  such  a case,  in  an  adult,  from  one  of  idiopathic 
glaucoma  of  the  same  severity  and  standing;  for  even  if 
the  lens  be  not  o]>aque — and  it  often  is  so— the  other  media 
will  probably  be  too  hazy  to  allow  an  ophthalmoscopic 
examination  : the  growth  itself  is  usually  of  a dark  coloiir, 
and  both  idiopathic  glaucoma  and  choroidal  sarcoma  .are 
diseases  of  advanced  life.  In  almost  every  case,  however, 
the  glaiicoma  will  Ik  “absohite,”  .and  will  be  known  to 
have  been  so  for  weeks  or  months,  and  there  will  also 
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\te  the  nefjative  fact  that  the  fellow-eye  shows  no  signs 
.»f  glaucoma.  If  a glaucomatous  eye,  which  has  Knm 
alwoluh-ly  Mind  for  several  months,  remain  jMiiuful  and 
eongt-sted,  and  its  media  too  opiuiue  for  ophthalmoscopic 
examination,  it  should  W-  excistnl  as  likely  to  contain  a 
tumour.  Tumours  in  the  eyes  of  childnm  als^i  cau^ 
8econ<lar>'  glaucoma,  hut  there  is  seldom  any  difficulty  in 
making  the  diaji^osis ; the  patient  is  far  lielow  the  age 
for  primary  glaucoma,  and  the  growth  is  usually  con- 
spicuous from  its  whitish  colour. — Secondary  glauconia 
now  and  then  supc*rvenes  in  cast's  of  allmminuric  retinitis, 
and  of  emls.lism  or  thromlssiis  of  the  retinal  vt'ssels.  and 
in  cases  of  retinal  hiemorrhag*'  from  oth«*r  i‘aust*s  ( ‘ hjetnnr- 
rhujir  glaucoma").  In  glaucoma  with  haemorrhage  the* 
diagnosis  can  8*unc*t inn's  M'  completc'd  only  aftt*r  an  unsuc- 
ec'ssful  o|s'ration  has  shown  that  the  case  is  not  a simple 
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TUMOURS  AND  NEW  OROWTU8  OF  THE  EYERALL  AND 

CONJUNCTIVA 

A.  Tinunurft  and  Growths  of  the  Conjunctiva  and  Front  of 

the  Fjiehall 

CauUjhnver  u'artn,  willi  narrow  podiclcs,  like*  tliose  on 
the*  j'lans  penis,  Itiit  Hattened  like  a eoek’s  eoinl)  Ity  pres- 
sure. are  soinetinu's  seen  on  the  oeular  and  I'aljiehral  eon- 
juncliva.  Each  wart  with  a small  jiortion  of  healthy 
conjunctiva  around  its  pedicle  must  be  snipped  otf,  or  tlu* 
orowth  is  likely  to  recur. 

Tuherculofds  of  the  conjunctiva  is  found  in  the  form  of 
small  f^rey  miliary  irranulations  in  the  conjunctiva  of  the 
upper  lid ; in  late  stages  the  surface  lieconies  ulcerated, 
ragged,  and  uneven,  and  the  eyeball  itself  may  R*  attacked  ; 
the  gland  in  front  of  the  ear  at  the  same  time  freipiently 
becomes  enlarged  and  sujtpunites  The  treatment  should 
l)t*  repeat<*d  frtv  scra})ing  with  a sharp  spoon,  either 
with  or  without  cauterisation,  to  remove  the  tulierculous 
nodules  as  they  appear.  It  is  scarcely  necessary  to  make 
a distinction  Ix'twoen  this  affection  and  lupus,  which  is  of 
the  same  nature,  but  which  usually  attacks  the  conjunctiva 
by  extt'nsion  from  the  skin. 

The  eyelid,  especially  the  tarsus,  is  now  and  then  the 
s(*at  of  diffu.sed  gummatous  inflammation  in  the  tertiary 
sbige  of  syphilis.  The  infiltration  gives  rise  to  a hard, 
indolent  swelling  of  the  whole  lid  {vyphiUtic  tarmitii^). — 
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Chancrt'8  and  tertiary  svj»hilitio  ulcers  may  occur  on  the 
lids  (|).  70). 

Pingueruln,  a yellowish  sjstt,  hx)kin^  like  adipoM*  tissue, 
in  the  conjunctiva,  clos«‘  to  the  inner  or  ouU>r  the 

corn«*a,  ct)nsists  of  thickene<l  c<mjunctiva  and  sul>conjunc- 
tival  tissue,  ami  contains  no  fat.  It  is  ctuninonest  in 
old  {sH){»le,  ami  in  those  wh<»s«*  eyes  an*  exj>o8t*il  to  l(H*al 
irritants.  Tliou>;h  of  no  cons<*<juenet*,  a«lviiv  is  often 
ask**tl  al>out  it. 

I’leryijium  is  a triangular  {>atch  of  thicken**<l  (H-ular 
coiijtmetiva,  the  a|)ex  of  which  encrom-hes  ujsm  the  curm*a  ; 
it  is  almost  always  seat**«l  oii  the  exisistnl  part  of  the  eve. 
It  varies  imich  in  an*a.  thicku(*ss,  and  vascularity,  ami 
though  usually  stationarv’  may  U*  pro^'ssive.  It  is  to  U* 
distin^uish>*<l  from  ojswity  of  the  wniea,  and  from  the 
cicatri<*ial  hand  (symhlephanui)  which  often  forms  lietweeii 
lid  ami  j^lols*  after  hums  or  wounds  of  the  <*t>njunctiva. 
It  is  nin*ly  st*«*n  exce|>t  in  thotu*  wh<*  luive  s|s*nt  some  vwirs 
in  hot  countries.  The  U‘st  tn*atiiient  is,  after  disw*(‘tin^ 
up  the  jfrowth,  to  double  it  inwards  u|s>n  its«*lf,  drawing; 
its  ajs'X  into  the  chink  lietwe«*n  s»-lerotic  and  conjunctiva 
hy  metiiis  of  a d«*ep  sutun*,  which  is  brought  out  apiin 
m*ar  the  caruncle;  or  to  tninsplant  the  ^iwth  into  a cleft 
in  the  conjunctiva  U-low  the  coni<‘a : excision  or  lipittin* 
is  h*ss  i ffts  tual;  it  is  im|Mirtant  to  hrin^f  the  lutilthv  c»»n- 
junctiva  over  tin*  wound  by  sutun*s  after  r>‘im>val  of  the 
pb-rv^fiiiin.  Adln-sion  of  swollen  conjunctiva  t4>  a mari^nal 
uh-er  of  corm*ji  is  the  startin^-|s>int  of  j»tery>^um,  or  it 
may  ^rmlually  ext«*ml  frtun  the  «*<lj^*  of  a pin^us'ula 
( Fm-hs). 

Smnll  thin  cys/s,  sometiim‘8  elon^tisl  and  Isuilisl,  with 
ch*ar  watery  conti'uts,  an*  not  uncommon  in  the  ocular 
conjunctiva  m*ar  to  one  of  the  (>anthi.  They  an*  forimsl 
by  disb*nsion  of  valv«*«l  lymphatic  trunks. 

t u utoutH  <if  the  evt'luill  an*  mu<.'h  s<'an"»“r 
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than  the  cystic  dennoids  of  the  eyebrow  (p.  208).  They  are 
whitisli,  sinoolh,  hemispherical,  and  firm.  They  ^enorallv 
lie  in  the  pali>ebral  fissure,  and  are  (*ither  wholly  conjnnc- 
tival  and  moveable,  or  partly  corneal  and  fixed.  They  are 
solid,  and  hairs  may  ^row  from  their  surface.  They  may 
be  combined  with  other  coiif^euital  anomalies  of  the  eye  or 
lids.  The  corneal  portion  of  such  a tumour  cannot  always 
be  perfectly  removed. 

The  swelling  in  some  cases  of  episcleritis  (syphilitic  or 
not)  may  be  mistaken  for  a tumour  (p.  140).  A few  cases 
of  innocent  tumour  on  the  edf?e  of  the  cornea  have  been 
describ(‘d  as  fibroma ; it  is  not  certain  that  some  of  thesi* 
may  not  have  lM*en  chronic  f^ummaba.  Mohs  or  ]»alches 
of  ])i^nnentatif)n  of  the  ocular  conjunctiva  are  sometinn^s 
seen ; as  a nde  they  are  of  no  importance,  but  in  later  life 
they  sometiiiK's  iH'come  sarcomatous. 

A conj^(‘uital  fihro-fatty  (jrowth  sometimes  occurs  in  tlie 
form  of  a yellowish,  lobnlated,  touffue-like  protrusion 
between  the  lid  and  the  glolx',  and  usually  at  the  outer  and 
upper  side  of  the  orbit. 

Cystic  tumours  may  be  met  with  beneath  the  palpebral 
conjunctiva.  The  very  rare  form  known  as  Dacrynps  is  a 
l)luish  tumour  caused  by  occlusion  and  disbuision  of  a 
duct  of  the  lacrimal  j^land  ; but  other  cystic  conjunctival 
tumours  are  met  with  which  cannot  be  so  explained 
(p.  296).  Fibrous,  and  even  bony  tumours  are  occasionally 
seen  in  the  substance  of  the  upper  lid,  perhaps  starting  from 
the  tarsus ; in  one  case  a tooth  was  removed  from  the 
hnver  lid  Iw  Carver  (Naf?el,  p.  432),  and  soft  polypoid 
growths  have  been  met  wdth  in  the  sidcus  Ix'tween  lid  and 
f^lobe. 

Malignont  tumours  arise  much  less  commonly  on  the 
front  of  the  eye  than  in  the  choroid  or  retina.  They  may 
be  either  epithelial  or  sarcomatous.  An  injury  is  often 
stated  to  be  the  cause  of  tbe  ^'rowth. 
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Epithf-lioma  mav  lx»gin  on  the  <x*ular  conjunctiva,  in 
which  ease  it  remains  moveable,  or  at  the  s<*h*ro-corneal 
junction,  when  it  quickly  encroa«‘he8  on  the  ctirm^a,  infil- 
trat<*8  its  8U}x*rficial  layers,  ami  Ixx-onu's  It  may  1h* 

pij^nente<l.  When  such  a jjrowth  is  not  setm  until  late,  it 
may  j>erhap8  lx*  as  larj»«*  as  a walnut,  may  cover  or  surround 
the  cornea,  and  present  a pujiillaiy’  or  lobulated  surfiue. 
The  j<lan«ls  in  front  of  the  t*ar  may  l>e  enlaixctl. 

Sarcoma  in  this  n*jfion  may  or  may  not  lx*  pi>,anent*>«l. 
It  ^enerallv  arises  at  the  sclero-com»*al  junction,  and  when 
small  the  conjunctiva  is  trac««ble  over  the  j^iwth.  Hut 
in  ailvance^l  cases  it  may  l>e  imjs^ssible  fnun  the  clinical 
featun*s  to  diiq^nose  the  nature  of  a tunnmr  in  this  jMirt. 

Mov«*able  tumours  (epithi*lioma)  hot  involving;  th«* 
corm*a  may  Is*  cut  off,  but  are  very  likely  t^>  n*cur ; ami 
m-um*mv  is  still  imm*  likely  in  the  case  of  ^n)wths  fix«*<l 
to  the  cornea  or  s«*lerotic.  R<‘moval  of  the  eyel*all  at  an 
«*arlv  dat«*,  esjxvially  in  the  tase  of  sarconmta.  is  the  ls*8t 
course  in  the  majority  of  cas**s. 

The  lacrimal  sju*  is  (X*casionally  the  wat  of  new  ^>wth, 
or  of  tuU*nde  which  may  Ite  mistaken  for  chronic  mm*o- 
ct*le. 


B.  Intraocular  Tumours. 

Hv  far  tin*  comim)nest  fonns  an*  ^lit»ma  »if  the  retina 
and  sarcoma  of  the  choroid. 

(ilioma  of  the  retina  is  a disease*  of  infancy  or  *arly 
childh<MMl,  the  jtatients  iN'in^  j^'iierally  under  time  y*ars 
old  when  first  broujfht  for  tnatmeiit  ; it  may,  however,  lx* 
pn*sent  at  birth,  and  is  said  (sx-asionally  to  ls*^in  as  late 
as  the  eleventh  or  twelfth  year.  Glioma  is  very  soft,  emn- 
jM»s«‘d  of  small  round  cells  which  >;row  from  the  frranuh* 
layers  of  the  retina,  and  it  either  ^n^)ws  outwanls,  <*ausin^ 
detiU'hment  of  the  n.*tina,  or  inwards  into  the  vitn*ous; 
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often  8(>veral  more  or  loss  separate  lobules  are  present. 
It  ofb>n  fills  the  eyeball  in  a few  months,  and  then  spreads 
by  contact,  to  the  choroid,  and  to  the  sch'rotic  and  orbit. 
It  is  espi'cially  ]>rone  to  travel  back  alon^  the  optic  nerve 
to  the  brain  ; and  it  mcay  cause  secondary  deposits  in  the 
l)rain  and  in  the  scalp,  and  more  rarely  in  distant  parts. 
If  the  eye  be  removed  b(‘fore  either  the  oj)tic  nerve  or  the 
orbibil  tissues  are  infiltrated  the  cure  is  radical,  but  in  the 
more  numerous  cases,  where  the  jjatient  is  not  swn  till 
what  may  lx*  called,  clinically,  the  second  stajije  (see  below), 
a fatal  return  in  the  orbit  or  within  the  skidl  is  the  nile. 
(llionia  sometimes  occurs  in  l)oth  eyes,  and  in  several  chil- 
dren of  the  same  parents. 

The  earliest  symptom  is  a shining  whitish  apjiearance 
deej)  in  the  eye, and  the  eye  is  soon  noticed  to  be  blind  ; as 
there  is  neither  j)ain  nor  redness,  advice  is  seldom  sought 
at  this  stage.  T.  is  n.  or  rather  - . When  the  peculiar 
ajtpi*arance  has  become  very  striking,  or  if  the  eye  becomes 
painful,  the  child  is  brought  to  l>e  seen.  In  this  (the 
second)  stage  there  is  generally  some  congestion  of  the 
scleral  vessels,  and  a white,  pink,  or  yellowish  refiection 
from  Ikdiind  the  lens  (which  remains  clear),  steaminess  of 
the  cornea,  mydriasis,  T.  +,  anterior  chamber  shallow  and 
of  uniform  depth ; there  may  be  enlargement  or  j)romi- 
nence  of  the  eyeball.  On  examination  by  focal  light  some 
vessels  can  generally  l)C‘  seen  on  the  whitish  background, 
and  white  specks,  indicating  degeneration,  are  sometimes 
}»resent. 

In  young  children  the  above  appearances  are  sometimes 
sinudated  l\v  inflammatory'  changes  in  the  vitreous,  with 
detachment  of  the  retina,  the  result  of  spontaneously 
arrested  severe  irido-choroiditis  (compare  p.  198). 

Sarcoma  of  the  choroid  and  ciliary  body  is  a growth  of  late 
or  middle  life,  being  rarely  seen  below  the  age  of  thirty-five. 
The  majority  of  these  tumours  are  pigmented  (melanotic), 
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«oni«'  lA'inj;  <iuit«  black,  others  niotticil  or  stn^akiil.  A 
few  are  free  from  pij^mieut.  Some  are  spimlle-tvlkHl  or 
mixt^l,  others  composeil  of  round  cells;  some  an*  tniW 
alveolar,  but  in  many  s|K*cinieiis  there  is  ver}’  little  con- 
nective-tissue stniina.  and  no  very  defined  arran^'ement  of 
the  cells.  These*  tumours  an*  moderately  firm,  but  friable: 
some  are  very  vasc'ular,  and  hsemorrhaffcs  often  occur  ink) 
them.  The  tumour  j.n‘^)ws  from  a broad  Iwise*,  and  usually 
forms  a well-defiiu*d  rounded  j>rominence,  pushing'  the 
retina  l)cfore  it ; blood  or  sennis  fluid  is  effused  nuind  its 
l>as4*,  so  that  the  n*tinal  detachment  is  mon*  extensive  than 
the  tumour.  These  tumours  often  j<Tt)W  slowly  so  lonj;  as 
they  an*  wholly  containeel  within  the  eye,  ami  s«*veral  years 
inav  elaps**  U*fon*  the  f^niwth  {Nis.•^*s  out  t>f  the  <*ye  and 
inva<h*s  the  orbit.  Orliilul  infei*tit*n  dtH*s  not  usually  occur 
till  the  ^loU*  is  filleil  to  distension  by  the  ^'n>wth  ; but  it 
may  hapjs*n  much  earlier,  tlie  ivlls  travelling  out  al(»ug 
the  sheaths  of  the  {erf orating  bhHHl-vesst*ls  and  pnalucing 
largi*  extnwH'ular  gn»wths,  while  the  primary  intraocular 
tunumr  is  still  (juite  small.  The  lymphatic  glands  do  not 
eiilarg**,  but  there  is  gn*at  danger  of  secondary'  growths  in 
distant  jwirts,  **sjH*<*ially  in  the  liver,  a risk  not  entin*ly 
ai>s«*ut  even  when  the  eye  tumour  is  small.  Hem*<*  **sirly 
n*moval  of  the  gloln*  is  «>f  the  utmost  im|M>rtHncc,  and  ai 
giKsi,  though  not  t«s»  c<»ntident,  prognosis  may  Is*  given 
when  the  optic  nerve  and  tissues  of  the  orbit  show  no 
signs  of  ilist*atH*. 

MeliHitaiir  grmrthr. — In  nearly  every  ca«w*  malignant 
tumour  of  the  choroid  is  primary,  Imt  it  is  im]Mjrtaint  to 
know  that  growths  maiy  (nrair  her«*  set*ondary  t4»  tlnas*  iia 
other  jmrts  of  the  IhhIv;  in  one  caus*,  «|Uot4*<l  bv  Manz, 
ls)th  4*yes  wen*  avfTa*cb*vl,  the  original  gr»»wth  la*iug  i-ancer 
of  the  brv*ast. 

Symplom»  anil  cniirne. — If  the  case  U*  s**«*n  earlv,  when 
di*fect  of  bight  is  the  only  symptom,  the  turrrour  can  often 
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1h*  setTi  and  reco^fuised  by  its  well-defined  rounded  outline, 
some  folds  of  detached  retina  often  beinj^  visible  near  it; 
the  i>uj)il,  cornea,  and  tension  will  probably  l)e  natural. 
VVlien  the  tumour  orij^inates  in  the  central  region  the  sight 
is  immediately  affected,  and  the  patient  seeks  advice  very 
t'arly  ; the  differential  diagnosis  then  lies  l>citween  localised 
plastic  choroiditis  and  tumour.  In  tumour  there  is  often 
some  detiichment  of  the  retina  at  or  near  the  area  of  the 
disease,  but  there  is  no  evidence  of  ndinitis,  and  no  pakdies 
of  l)liwk  [ugmeiit  about  the  swelling.  By  oidithalmoscopic 
estimation  the  diseased  area  is  found  to  be  more;  or  less 
raised.  An  inflammatory  exudation  of  similar  size  com- 
monly causes  haze  of  the  neighbouring  retina,  and  o])acities 
in  the  vitreous;  if  of  some  weeks’  duration,  j>art  of  it  will 
usually  have  become  absorbed,  leaving  exposed  sclerotic 
with  accumulations  of  pigment.  Sooner  or  later  the 
tumour  in  its  growth  sets  u}>  symptoms  of  acute  or 
subacute  glaucoma,  and  sometimes  iritis ; subsequently 
secondai'y  cataract  forms.  It  is  in  this  glaucoinatous 
(second)  stage  that  relief  is  usually  sought.  Unless  some 
part  of  the  tumour  happen  to  be  visible  outside  the  sclerotic, 
or  project  into  the  anterior  chamber,  a positive  diagnosis 
will  t)ften  now'  be  impossible,  owing  to  the  o])acity  of  the 
media;  although  by  exclusion  we  may  often  arrive  at 
great  probability.  If  the  eye  be  left  alone,  or  iridectomy 
be  performed,  glaucomatous  attacks  and  pain  will  recur, 
and  the  eye  will  enlarge  and  gradually  be  disorganised  by 
the  increasing  growth,  w'hich  will  then  quickly  fill  the 
orbit  and  fungate.  But  sometimes  a deceptive  })eriod 
of  (piiet  follows  the  glaticomatous  attack ; even  decided 
shrinking  and  softening  of  the  eye  may  occur ; but  the 
growth  will  sooner  or  later  make  a fresh  start  and  become 
apparent.  It  is  chiefly  in  very  old  patients  that  this  slow 
course  is  noticed.  Sarcoma  is  esi)ccially  likely  to  form  in 
eyes  previously  injured,  or  already  shrunken  from  disease. 
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TlniH  it  is  apjKiront  that  in  a majority  of  ciusus  of 
choroidal  tumour  we  c-an  only  at  the  truth.  We 

8UHj>ect  a tumour  and  ur>^e  excision  in  the  following  cases : — 
(1)  When  an  eye  tliat  has  Ikh-u  for  some  time  failing  or 
hliiul  from  det*p-s«*ated  «liseas«.‘  liecomes  {tainful,  con«xi*sted, 
and  glaucomatous  (there  l»eiug  no  jflauconia  of  the  other 
eye),  and  jKirticularly  if  there  1r>  secou<lary  i-atarwt  (see 
p.  27l>).  (2)  Similar  ey»*s  with  normal  *)r  diminisheil 

tension  are  Wst  excistsl  as  {Mtssilily  containing  tumour. 
(8)  hi  extensive  detachment  of  n-tina  I'onfiiie^l  to  one  eye, 
without  history  of  injury  or  evideiuv  of  myopia,  the 
patient  should  la>  wanuHl,  or  the  eye  excised,  acconlini^ 
to  circumstances. 

In  all  cas4‘s  of  susjki-UhI  ^limna  or  sarcoma  the  eye 
should  Ih-  o|teiusl  at  once,  and  if  a tumour  Is*  found,  the 
cut  eml  of  the  optic  nerve  of  the  exciseil  eye  should  Ik* 
carefully  looktnl  at;  if  this  U*  pi^nentcHl  or  thickeiUHl, 
another  pietv  should  Is*  at  once  n*mov<*<l,  and  the  orhit 
84‘arched  l»y  the  tin^'er  for  evideiiw  of  ^Towth;  the  surfjwe 
of  the  eye  shouhl  also  U*  car**fully  examine«l  for  ext4*rnal 
^rt>wths.  When  infection  of  the  nerve  or  orhit  is  sus- 
jKvU*«l  the  orhit  shouhl  lx*  clean'd  out,  and  chloride  of 
zinc  paste  applieil  (iw  at  p.  2l>7). 

Tumourf  of  the  iris  are  ran*.  Melanotic  as  well  as 
unpimnent+Ml  sammiata  an*  •KHMisionally  met  with.*  The 
definite  developnu*nt  of  melano-san*oma  of  the  iris  has 
Isvn  known  to  Is*  pre«-e«hMl  f<»r  many  y(*ars  hy  an  ap|>a- 
n*ntly  inmaent  pi}^menU*d  sjHit  on  the  iris.  In  eyt*s  hlind 
and  defj^*nerute«l  afh*r  irido-cyclitis,  the  uveal  pii^ment 
may  incn'asi*  in  amount,  and  envp  nmnd  the  pupillarv 
1 Harder  to  the  anterior  surface  of  the  iris;  these  an*as  of 
new  pij,nnent  mi^ht  lx*  mistaken  for  melanotic  ^n>wths. 
S«d)acwus  or  epithelial  tumours  are  also  stvn ; they  an* 

• A well-rvperUHl  cam?,  with  nuiuerouii  reference*,  is  given  hy 
Inttlc,  in  * Trans.  Oplitb.  Soc  vol.  iii,  18S3. 
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uoarlv  always  the*  rusult  of  trausplautatioii  of  opithcliiiiii, 
01’  of  a hair,  into  the  iris  throuj^h  a perforatiiij'  wound  .of 
the  cornea;  tliey  are frecpieiitly  cystic  (iiuplaiitatioii  cysts). 
— Ill  rare  cases  cystic  tumours  wuth  thin  walls  are  formed 
lietween  the  layers,  or  connected  with  the  jiosterior  surface 
of  the  iris,  particularly  in  eyes  which  have  been  operated 
on  or  otherwise  injured. 

Diffuse  sarcoma  of  m«.  — Sarcoma  of  the  iris  may  he 
white  or  pif^meuted  : it  usually  takes  the  foim  of  a sini'le 
large  prominent  growth.  I have  twice  seen  a sarcoma  of 
the  iris  take  the  form  of  a diffused  thickening,  with  a 
mottlcKl  or  tortoiseshell  aspect ; such  a diffuse  form  is 
more  difficult  to  diagnose,  and  probably  more  dangerous, 
if  left  alone,  than  a definite  tumour. 

Cases  of  disease  of  the  iris  are  seen  from  time  to  time, 
the  special  feature  of  which  is  the  [iresence  of  one  or  more 
nodular  growths,  usually  of  small  size ; iritis  is  generally 
present.  It  is  often  impossible  to  determine  the  nature  of 
the  growth  until  the  case  has  lieen  watched,  or  micro- 
scopical examination  or  inoculation  experiments  have  l>een 
made.  These  cases,  which  have  often  lx;en  described  as 
granuloma  of  the  iris,  are  certiiinly  sometimes  tubercle, 
sometimes  chronic  gummata,  sometimes  part  of  a severe 
so-called  serous  iritis,  and  sometimes  the  nature  of  the 
growth  is  doubtful.  Inoculation  of  tuberculous  material 
into  the  anterior  chambc'r  of  ral)bits  has  repeatedly  been 
followed  by  the  formation  of  multiple  nodules,  similar  in 
appearance  to  those  in  some  of  these  cases,  and  some  of  the 
growths  in  human  cases  have  given  the  microscopical  re- 
actions of  true  tubercle.  The  disease  is  probably  tubercular 
when  the  growths  are  multiple,  iion-vascular,  and  grey, 
esiH-'clally  when  accomi)anied  by  enlarged  glands  in  the 
patient,  or  a family  history  of  tubercle. 

Larire  masses  of  confluent  tubercle  occasiouallv  form  in 
the  choroid  or  other  parts  of  the  uveal  tract,  leading  to 


XVIII 


INTEAOCULAB  TUMOURS 


28‘J 


disorganisation  of  the  eye,  with  mixed  symptoms  of  intra- 
ocular growth  and  inflammation.  As  it  is  proliable  that 
this  (,)cular  tu1x?rcle  may  l>e  a source  of  general  tuljerculosis, 
excision  of  the  eye  is  the  Ijest  course  in  any  doubtful  case, 
where  it  is  ckar  that  the  eye  is  lost. 

Tlie  eomea  is  much  less  liable  to  tul)ervular  intiltratitm 
than  the  iris,  but  small  gnjwths  have  Ijtvn  obst'rved  in  it, 
lH»th  as  the  result  of  in«>culatiou  and  in  the  course  of 
sjx>utant'ous  tuliercle  of  the  iris. 

C.  Tumours  of  the  Orbit,  tet  Chap.  XIX. 
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CHAPTER  XIX 

INJUKIES,  DISEASES,  AND  TUMOURS  OF  THE  ORUIT 

(1)  Contusion  and  concussion  injuries. — Bruisiiuj  of  the 
eyelids  from  direct  blows  (“  Idaek  eye  ”)  may  usually  with 
care  be  distiiif'uished  from  the  deeper  extravasation  follow- 
iuf'  fracture  of  the  walls  of  the  orbit.  In  ordinary  “ black 
‘eye  ” the  ecchymosis  comes  very  quickly  and  remains 
superficial,  and,  if  it  affect  either  the  [lalpebral  or  ocular 
conjunctiva,  <loes  not  pass  far  back.  The  ecchymosis 
following'  fracture  of  the  orbital  plate  of  the  frontal  Iwne 
comes  more  gradually,  is  deep-seated,  often  entirely  beneath, 
rather  than  in,  the  skin  and  conjunctiva,  diminishes  in 
density  towards  the  front  and  borders  of  the  lids,  and 
when  considerable,  causes  projjtosis.  But  if  a fracture 
involve  the  rim  of  the  orbit,  the  above  characters  are  likely 
to  be  mixed,  and  therefore  misleading.  Wasting  of  the 
adipose  tissue  of  the  orbit,  and  consequent  sinking  back  of 
the  eye,  sometimes  follow  severe  blows,  with  much  extrava- 
sation of  blood  (eiioidithalmos). 

Fracture  of  the  inner  wall  of  the  orbit  into  the  nose,  the 
sinuses  opening  into  it,  or  the  nasal  duct,  is  ofUm  followed 
bv  emjdiifsema  of  the  orbital  cellular  tissue.  This  can  occur 
only  when  the  mucous  membrane  is  torn.  The  emphysema 
comes  on  ipiickly  from  “ blowing  the  nose,”  and  is  shown 
by  a soft,  whitish,  doughy  swelling  of  the  lids,  which 
crepitates  finely  under  the  finger ; the  globe  is  more  or  less 
protruded  and  its  movements  limited.  The  emphysema 
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(lisapfH-ars  in  a few  days  if  the  lids  Ik*  kept  Uindafreil. 
These  frac-tures  are  usually  caused  hy  blows  over  the  inner 
anffle  of  the  orbit,  but  occasionally  by  blows  on  the  malar 
rej'ion. 

l*ariial  ptonis  is  an  (xvasional  result  of  blows  upt>n  the 
upi»er  li<l.  It  is  >^*nerally  acconi|)anie«l  by  jaralysis  of 
accoiniiK  slat  ion  and  dilatation  of  the  pupil,  and  it  s«*Idoin 
lasts  more  than  a few  w»*eks. — Ocular  {taralysis  fi)llowin^ 
injury  to  h»*a*l  Chaj).  XXI). 

(2)  Orbital  ah«cr.»a  and  orbital  crllitlitia  may  fidlow 
injuries,  Imt  their  orijfin  is  often  obscim*.  Cellulitis  may 
spr«a4l  to  the  orbit  fn>m  the  fact*  in  erysi|K*las,  from  the 
throat  in  si*v«*n*  tonsillitis,  or  fn>iu  the  8<K*ket  of  an  iiiHained 
t4M»th. — Diffuse<l  acute  inHamiiuition  of  the  cellular  tissue 
is  difficult  b>  distinguish  fn»m  acute  orbital  alrn'css,  sime 
in  lK»th  then*  an*  the  signs  of  deep  inthunmation,  with 
displac»‘ment  of  tin*  eye  and  limitation  of  its  movements, 
cheinosis  of  the  conjunctiva,  and  brawny  swelling  and 
nnlness  of  the  li«ls.  An  acute  abs<’«‘ss  msm  |»oints  lH*tween 
the  gloU*  and  some  |>art  of  the  rim  of  the  orbit,  but  even 
in  cellulitis  the  swelling  may  Is*  gn*at«*r  at  some  one  |»art, 
ami  give  rise  to  a fivling  dec«*ptively  lik(*  Huctuation. 

Orbital  almcvss  may  K*  so  chronic  (is  tii  simulaU*  a solid 
tumour  until  the  pus  lu-ars  the  surfatv ; even  then  an 
exploraU»ry  incision  may  U*  net*<h*4l  to  set  the  question  at 
n*st.  Alwtvss  of  the  orbit,  whether  acute  or  chronic,  is 
very  often  the  result  of  |»t*ru»stitis,  and  a largi*  surface  of 
Itart*  ls)ue  is  often  found  with  the  pn)K*. 

In  acute  cast*s,  as  soon  as  Huctuation  is  certain,  an 
incision  is  to  Ik*  made  with  a luirrow,  straight  knife, 
generally  through  the  skin,  or,  if  pnu  ticable,  through  the 
i-«»njunctiva.  Chronic  cas4*s  of  doubtful  nature*  may  Ik* 
watclusl  for  a time.  It  may  bt*  mKK*ssaiy  to  go  dwply  into 
the  orltit,  either  with  the  knife,  prolx*,  or  dressing  forceps, 
lK*fore  matter  is  reached.  A drainage-tube  should  be 
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inserted  if  the  abscess  be  deep.  The  proptosis  does  not 
always  disappear  when  the  abscess  is  opened ; it  may 
increase  owin^'  to  Ineinorrhage,  and  there  may  be  much 
thickening  of  the  tissues.  Sight  may  lx;  injured  or  lost  by 
stretching  of,  or  pressure  on,  the  optic  nerve,  and  the 
cornea  may  lose  sensation,  and  ulcerate,  from  damage  to 
the  ciliary  nerves  liehind  the  globe. 

Thrombosis  of  the  cavernous  sinus,  which  may  result 
from  several  causes,  produces  local  symptoms  which  it  is 
difficult,  often  impossible,  to  distinguish  from  those  of 
cellulitis  Ix'ginning  in  or  limited  to  the  orbit.  The  throm- 
bosis, however,  often  spreads  to  the  other  cavernous  sinus 
and  the  other  orbit;  and  in  any  case  it  [)roduces  the 
gravest  head  symptoms,  which,  as  a rule,  end  fatally  in  a 
short  time.* 

The  lacrimal  gland  is  Init  seldom  the  seat  of  inflamma- 
tion or  abscess.  In  chronic  cases  the  enlarged  gland  is 
distinctly  felt  projecting,  and  can  generally  lx  recognised 
l)y  its  well-defined  and  lobulated  border  ; but  the  enlarge- 
ment cannot  always  be  distinguished  from  that  caused  by 
a morbid  growth  in  the  gland,  or  corresponding  part  of  the 
orbit.  In  acute  inflammation  there  are  the  usual  signs, 
local  heat,  tenderness,  and  pain,  with  swelling,  which  may 
obscure  the  boundaries  of  the  gland.  If  the  enlargement 
be  great,  the  eyeball  is  displaced,  and  the  oculo-palpebral 
fold  of  the  conjunctiva  in  front  of  the  gland  is  pushed 
downwards,  and  projects  more  or  less  between  the  lid  and 
the  eye. — When  an  abscess  forms,  it  usually  points  to  the 
skin,  and  should  seldom  be  opened  from  the  conjunctival 
surface.  If  it  be  allowed  to  burst  sjxntaueously  through 
the  skin,  a troublesome  fistula  may  follow. — There  is 
limited  swelling  and  tenderness  of  the  lid  at  the  upper 

* All  able  paper  on  this  little-known  subject  has  been  coniinuui- 
cated  to  the  Ophthalniological  Society  by  Dr.  Sidney  Coupland  (Oct., 
1886). 
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outer  anjfle,  not  passing;  back  liem^ath  the  orbital  rim. 
The  abs<‘(>s8  j^oints  through  the  eonjumtiva,  aln^ve  the 
outer  en<l  of  the  tarsal  eartila*^*,  and  is  thus  distinguished 
from  a su]»puratin^  Meils)iuian  cyst. 

(3)  Wovndft. — Wounds  of  the  eyelids  nw*<l  no  special 
treatment  l>evon<l  v»*ry  caD*ful  apposition  b\  suturt's, 
sometimes  with  a small  harelip  pin.  so  as  to  wt-im*  ]>riinarv 
and  ac<  urate  union.  La<  erate«l  wounds  of  the  «K'ular  con- 
junctiva. if  exbmsive,  need  a few  fine  sutun*s,  and  they 
seldom  lead  to  any  deformity.  When  a nn-tus  tendon  has 
Ihhui  tom  throuKh  I have  never  suc-oetHleil  in  K^dtinj^  th<* 
ends  t<*  unit«*. 

PfiiHraiimj  io<>Hnd$  ihronyh  Iht^  Ud*  or  cnnjinu-ttra.  which 
|«iss  dtvplv  into  the  orbit,  may  U*  much  more  s<‘rious  than 
thev  ap|s>ar  at  first  si>;ht.  since'  the  w«»undiiig  Isnly  may 
have  causesl  fnu'ture  of  the  orbit,  and  <lamaj^eto  thebniin- 
membranes.  or  a ]*ie<'«*  of  the  wf>undinj!f  instrument  may 
have  lH*en  broken  off  and  lie  enils-ddnl  in  the  nKUuy 
cavity  of  the  orbit,  withou*  at  first  exciting  disturlsimv  or 
causing  »lispla»*»*nu*nt  of  the  ey«*.  H<>nu’  <'Xtraonl inary 
case's  an>  on  r»*eord.*  in  whicli  vrry  larjfo  fon*i>fn  Isxlies 
have  lain  in  the  orbit  for  a lon^;  timi'  un«b'tee-t«‘<l.  The* 
optic  nerve  is  es'casionally  torn  across  without  dama^'  to 
the  ^lols*.  Everv  wound  of  the*  eyelals  or  conjunctiva 
should,  thcD'fore,  U-  can'fully  «'Xj)h*nsl  with  the  prols*, 
and,  whenever  |>ossiblc.  the  instrument  which  cauw>d  the* 
wound  sl»»uhl  U'  ♦‘xamiiu'el. 

Wlu*n  a forei^i  Issly  is  susjMH't«'<l  or  known  to  K*  firmly 
enilH'ibh'd,  and  is  not  removable  through  the  «»ri^nal 
wouiul,  it  is  ^uenilly  Is'st  t«)  divide  the  out<*r  eanthus,  and 
prolong  the  incision  into  the  conjunctiva;  in  some  case's  an 
incision  throu^fh  the  skin  over  the  maiyin  of  the  orbit, 
at  the  situation  of  the  fore'i^  Inxly,  will  Is*  pr«‘fer- 
al>Ie.  Single  shot.  e'DiUxlde'd  and  eausin^  no  symptoms. 

• In  Mr.  Lawsoii’*  well-known  treatise'  nml  elsewhere. 
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should  not  he  interfered  with  unless  they  can  be  easily 
reached. 

Wounds  of  the  orbit,  by  gunshot  or  other  ex})losives, 
when  extensive  and  caused  l)v  numerous  shots  or  fra*'- 
incuts  of  sand,  gravel,  Ac.,  driven  into  the  tissues,  an*, 
of  course,  serious,  particularly  if  the  eyeball  itself  Ih* 
injured.  Such  injuries  may  cause  tetanus. 


TUMOURS  OP  THE  ORBIT 

A tumour  of  any  notable  size  in  the  orbit  always  cau.ses 
]»rotrusion  of  the  eye  (proptosis),  with  or  without  labwal 
disjtlaceimmt  and  limitation  of  its  movement.  As  a rule 
there  are  no  inflammatory  symjdoms.  An  exact  diagnosis 
of  the  seat,  attachments,  and  natim*  of  an  orbital  tumour 
is,  of  course,  oftmi  impossible  before  oiKwating;  and  it 
may  lx?  further  observed  that  there  has  occasionally  been 
great  difficulty  in  deciding  whether  the  sym^jtoms  pointed 
to  a tumour,  or  to  some  form  of  chronic  hy^xn-trophy  of 
cellular  tissue  or  quiet  gummatous  inflammation. 

A tumour  in  the  orbit  may  originate  in  some  of  the 
loose  orbital  tissues,  in  the  lacrimal  gland,  in  the  periosteum, 
upon  or  within  the  eyeball,  or  from  the  optic  nerve ; or  it 
may  have  encroached  upon  the  orbit  from  one  of  tin* 
neighbouring  cavities.  Fluctuating  tumours  in  the  orbit 
may  be  cystic  or  ill-defined,  and  may  or  may  not  jiulsate. 
Solid  tumours  in  the  orbit  may  be  moveable,  or  Ik*  fixed  by 
broad  attachments  to  the  wall  of  the  cavity.  Sight  is 
often  damaged  or  destroyed  in  the  corresponding  eye  by 
compression  or  infiltration  of  the  optic  nerve. 

(1)  Dideiisiun  of  the  frontal  sinus  by  retained  mucus 
causes  a well-marked,  fixed,  usually  very  chronic  swelling, 
not  adherent  to  the  skin,  at  the  upper  inner  angle  of  the 
orbit  above  the  tendo  oculi.  Hard  at  first,  it  fluctuates 
when  the  bony  wall  has  been  absorbed.  Its  course  is 
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usually  slow,  but  acute  suppuration  may  supt*rvcnc,  ami 
the  swellinff  lx*  mistaken  for  a lacrimal  abwx'ss  (p.  75). 
I’here  is  >^*nerally  a n*mote  histor\'  of  injury.  The  aim  of 
tn*atment  is  to  re-^-stablish  the  oj>«-niu^,  clostnl  prol»ably 
as  the  n*8ult  of  frwture,  lx*tween  the  Htx)r  of  the  sinus 
ami  the  nos<*.  The  most  promim*nt  part  of  the  swelling 
is  fn*ely  ojs*mHl ; a curveil  prolx*  is  then  {nismsI,  if  {xwsible, 
from  the  sinus  through  the  infundibulum  into  the  m»s(‘;  if 
the  ojsminjf  has  Ixvn  completely  clos«sl,  it  is  Mtiiietimes 
mx-**ssarA-  to  js*rforate  the  liase  of  the  sinus  by  a troi-ar. 
A seton  or  (lrainap*-tulx*  is  then  (sismil  thn>u^h  th«*  hole, 
brought  out  at  the  nostril,  ami  must  U>  worn  for  several 
wt*eks  or  months.  Cas**s  of  the  same  nature  are  soim*- 
times  seen  in  which  tin*  swelling  is  at  a lower  level  ami 
further  lsu*k  in  the  orbit  ; they  an*  not  conneete<l  with  the 
frontal  sinus,  but  an*  pn>l»ably  due  to  distension  of  some 
of  the  <raviti«*s  of  the  ethmoid. 

(2)  P«slunoulat»Hl  irory  rT<nti«ntr*  soiuetiiiu's  ^)w  fntm 
the  walls  «>f  the  saim*  sinus  or  its  m*i^hlM>urh(MMl ; lH*^in- 
nin^f  early  in  life,  they  incn*as<*  very  slowly,  eauM*  al>s«trp- 
tion  of  their  containing  walls,  and  <*ften  in  the  end  umleiv<) 
s|M>ubui«*ous  necrosis  and  fall  out.  Their  n*moval  whih* 
still  fix»Hl  is  very  «liffic»dt  and  dan^*ntus,  owin^'  to  the 
pn)xiinity  of  the  duni  maU‘r. 

(d)  Tumours  encroH4*hiu>f  im  one  or  lx>th  orbits  from 
the  lias**  »)f  the  skull,  the  antnim,  the  luisal  cavity,  or  the 
t«*miM)ral  fossa,  j^i*nerally  admit  i»f  «om‘ct  dia^osis. 

The  suspicion  of  tumour  on  the  inner  or  lower  wall  of 
the  orbit  should  always  lea<l  to  an  examination  of  the 
jKilate,  jdiarynx,  and  teeth,  of  the  jiermeabilitv  (»f  each 
nostril,  of  the  functions  of  the  cranial  neiwes,  of  the  state 
of  the  glands  l>ehind  the  jaw  on  l>oth  sides,  and  to  an 
imjuiry  as  to  epistaxis  or  disehargi*  from  the  nos4*. 

(4)  I*ulmiing  tumours  of  the  rtrhU  and  cases  of  jtrojttoniit 
trilh  imlmtion  are  in  most  cases  due  to  art erio- venous 
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iut.ercommnnicatiou  in  the  cavornous  sinus,  in  consequence 
of  which  .the  ophthalmic  vein  and  its  branches  Ix'come 
greatly  distended  with  p.artially  arterialised  blood.  In  a 
lar<'i‘  [)roportion  the  symptoms  follow  rather  gi-adually 
after  a severe  injury'  to  the  head.  In  others  they  come 
on  suddenly  with  ]>ain  and  noiscjs  in  the  head,  without 
a|)parent  cause,  and  these  idif)pathic  cases  are  usually 
in  senile  persons.  In  several  examples  of  both  forms  a 
communication  has  been  found,  post  mortem,  between  the 
internal  carotid  artery  and  the  cavernous  sinus,  the  result 
of  wound  from  fracture  of  the  base  of  the  skull  in  the 
traumatic  cases,  and  of  rupture  of  an  aneurysm  in  the 
i<liopathic  ones.  The  typical  symptoms  are  proptosis, 
with  chemosis,  jndsation  of  the  eyeball,  paralysis  of  orbital 
nerves,  a soft  ])ulsatin{^  tumour  under  the  inner  part  of 
the  orbital  arch,  and  a bruit.  A bruit  with  proptosis  and 
conjunctival  swellinf^  may  be  present  without  demonstrable 
tumour  or  pulsation.  Ligature  of  the  common  carotid 
has  been  piactised  with  good  results  in  a large  numlx'r  of 
cases ; subsequent  excision  of  the  eye  and  evisceration  of 
the  orbit  for  a dangerous  return  of  symptoms  in  one  or 
two.  An  unruptured  aneurysm  of  the  internal  carotid 
does  not  cause  the  symptoms  just  described.  Aneurysm 
of  the  intra-orl)ital  arteries  and  arterio-venous  communi- 
cations in  the  orbit,  if  they  occur,  are  excessively  rare. — 
Erectile  tumours,  well  defined  and  se^iarable,  but  not 
causing  decided  pulsation,  are  sometimes  met  with  in  the 
orbit,  and  can  be  dissected  out. 

(5)  A fluctuating  tumour  which  does  not  pulsate,  is 
not  inflamed,  and  not  connected  with  the  frontal  sinus  or 
lacrimal  gland,  may  be  a chronic  orbital  abscess  (p.  291), 
a hydatid,  or  a cyst  containing  bloody  or  other  fluid  and 
of  uncertain  origin.  An  exploratory'  puncture  shoidd  be 
made  after  sufficiently  watching  the  case,  and  the  further 
treatment  must  be  conditional.  Perfectly  clear,  thin  fluid 
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prol>al)lv  indicates  a hydatid,  and  in  this  case  the  swelling; 
is  likely  to  return  after  a puncture,  and  the  cyst  will  ne*\\ 
nunoval  through  a fnv  <>i)enin>f.  The  tHdiinoWHeus  hydati.l 
oft^'u  contains  *hiughter-cysts,  s«)nxe  of  which  estapt*  punc- 
tun*.  Suppuration  may  take  jdace  an»und  any  spt*cies  of 
hydatid. 

(d)  Jlxamiuatkm  haxls  to  the  diagnosis  of  a »nJuJ  lumnur 
Umited  to  the  orbit.  We  must  try  to  det«*rmine  whether 
the  growth  l)**gan  in  the  eyelall  or  optic  nerve,  or  in  s«uiie 
of  the  surrounding  tissuta.  We  then*ft»n*  examine  tlu* 
glolie  for  symptoms  of  intraocular  tumour  (p.  283). 

Solid  growths  indejendent  of  the  eyelxall  may  arise  as 
follows: — (a)  From  the  perto«teum ; these  are  firmly 
attacluKl  hv  a hn)ad  liase,  an*  generally  malignant,  an<l 
H«*ldom  admit  of  succt'ssful  removal.  (b)  The  locrivial 
ijland  (comimre  p.  292)  nmy  l»e  the  seat  of  various  morhid 
growths,  including  caivinoma ; a gn*at  jiart  of  the  growth 
is  in  the  position  «»f  the  gland,  and  can  l>e  explon*<l  hy  the 
finger.  Although  such  a growth  is  often  attaclntl  finnly 
to  the  orbital  wall,  its  position,  lobulat**<l  outline,  and  well- 
<lefin**«l  Umiidary  will  often  lead  to  a com*ct  diagnosis. 
Tuimuirs  of  the  hu'rimal  gland  should  always  In*  n*moved 
if  thev  an*  incn*asing,  for  we  can  never  fe**l  sun*  that  they 
an*  innocent,  (r)  S<»lid  tumours  originating  in  some  <»f 
the  softer  orbital  tissiu's,  esjH*cially  the  form  known  as 
cylindroma,  or  plexifonn  sarcoimi,  occur  more  ran*ly.  (d) 
Tumours  of  tht*  oj»tic  nerve,  usimlly  myxomatous,  occur, 
though  ran*ly;*  tlu*y  generally  causx*  neuro-n*tinitis  and 
blindness,  bxit  no  al)s<»lutely  [>ath<*gnomonic  symptonxs; 
they  may  sometimes  le  extirj«itt*d  without  removing  the 
glolxe. 

When  an  orbital  tumour  is  found  during  o]>eration  to  K* 
adh**n*nt  to  Isme  or  to  infiltrate  soft  jxarts  which  cannot  lie 
n*moved,  chloride  of  zinc  jxaste  (P.  14)  should  Ik*  applitnl 

• t'or  references  see  Knapp’s  ‘ Archive*  of  Oplitlialmotojry,'  xii,  292. 
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on  strips  of  lint,  either  at  once,  or  the  next  day  when 
ooziiif^  has  ceased.  If  the  periosteum  he  affected  it  is  to 
1)(>  stripped  off,  and  the  paste  aj)plied  to  the  liare  hone. 
Hsemorrhaj^e  from  the  depth  of  the  orhit  can  always  he 
controlled  hy  a firm,  {graduated  compress. 

In  every  case  of  suspected  primary  orbital  tumour  the 
fpiestion  of  syphilis  must  he  carefully  f^one  into ; alth()Uf>;h 
neither  periosteal  nor  cellular  nodes  are  common  in  the 
orhit,  hoth  are  known  to  occur  and  to  disapjx*ar  under 
projx'r  treatment. 

Nievwf  may  occur  on  the  eyelids  and  in  the  orhit,  and 
implicate  the  conjunctiva,  hoth  of  the  lids  and  eyehall. 
Dee])  nnevi  may  de<^enerate  and  hecoine  })art,ly  cystic. 
Some  cases  of  na)vus  of  the  face  are  associated  with  neevus 
of  the  clioroid ; in  such  the  eyes  are  f^enerally  very 
defective. 

Dermoid  iumnure  (cyntic)  are  not  uncommon  at  the  outer 
end  of  the  eyebrow ; more  rarely  they  oceur  near  the  inner 
canthus.  Lying  deeply,  beneath  the  orbicularis,  they  are 
not  adherent  to  the  skin,  like  sebaceous  cysts ; the  sub- 
jacent Ixme  is  sometimes  hollowed  out.  They  often  grow 
faster  than  the  surrounding  parts,  and  should  then  Ik* 
extirpated,  the  thin  cyst  wall  lx*ing  carefully  and  completely 
removed  through  an  incision  ])arallel  with,  and  situat(*d  in, 
the  eyebrow.  Th(*y  usually  contain  sebaceous  matt(*r  and 
short  hairs  ; occasionally,  clear  oil. 


CHAPTER  XX 


ERRORS  OF  REFRACTION  AND  ACCOMMODATION 


As  stat«Hl  at  p.  12.  § 1S>,  when  the  leiiifth  of  the  eye  is 
noniml,  and  the  aceoinmmlation  relax**«l.  only  |>;irallel  rays 
are  fcHniss«Hl  on  the  n-tina.  an«l,  convers«*ly,  jieneils  of  rays 
einer^inj;  from  the  i>*tiua  are  j>arallel  on  leavinjj:  the  eye 
(Fi^.  101,  and  p.  §§  11  and  12).  and  this,  the  eondition 


Fio.  101. — I’oiiciU  of  p«r»nel  rsyt  entering  or  emerging  from  nn 

emmetrojiic  eye. 


of  the  noniial  eye  in  distant  vision,  is  ealle<l  eminetn>pia 
(K.).  All  |H‘rmanent  de{Kirtun*s  from  the  condition  in 
which,  with  relansl  a«“comm<Mlation.  the  retina  lies  at  the 
princi]Mil  fwus,  an*  known  eolh*«*tively  as  ametropia. 

In  E.  rays  from  any  m*ar  oltj«*ct,  e.g.  diveiy»*nt  rays  from 


Fit).  lU2. — Emiuetrupia. — DistMiit  object*  (parallel  ra}i)  focussed  on 
retina;  near  objects  (divergent  rays)  focussed  behind  retina. 
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Oh,  Fi^,  103,  are  focussed  behind  the  retina  at  of,  every 
conjuf^ate  focus  iH'iiif?  Iwyond  the  principal  focus  (p.  0, 
§ 13).  ReiU'hing  the  retina  Ix'fore  coming  to  a focus,  such 
rays  will  form  a blurred  image,  and  the  object  Oh  will 
therefore  l)o  seen  dimly.  But  by  using  accommodation  the 
convexity  of  the  crystalline  lens  can  lx*  increased  and  its 
focal  length  shorteped,  so  as  to  make  the  conjugate  focus 
of  Oh  coincide  exactly  with  the  retina  (of.  Fig.  103). 


Fia.  103.  — Eye  during  accoiniiiodation. — Near  olijects  (divergent 
rnys)  focussed  on  retina ; distant  objects  (parallel  rays)  focussed 
in  front  of  retina.  The  dotted  line  in  front  of  the  lens  shows  its 
increase  of  convexity. 


Under  this  condition  the  object  Oh  will  be  clearly  seen, 
whilst  the  focus  of  a distant  object,  which  in  Fig.  102  was 
formed  on  the  retina,  will  now  lie  in  front  of  it  (f.  Fig. 
103),  and  the  distant  object  will  appear  indistinct.  The 
nearest  point  of  distinct  vision  (p)  and  the  farthest  (?•) 
have  Iven  defined  at  j).  25. 


MYOPIA  (M.) 

In  Fig.  102,  if  the  retina  were  at  cf  instead  of  at  f,  a 
clear  image  w’ould  be  formed  of  an  object  at  Oh,  without 
any  effort  of  accommodation,  whilst  objects  farther  off 
would  be  focussed  in  front  of  the  retina.  This  state,  in 
which  the  posterior  part  of  the  eyeball  is  too  long,  so  that, 
with  the  accommodation  at  rest,  the  retina  lies  at  the 
conjugate  focus  of  an  object  at  a comparatively  small 
distance,  is  called  Short-sight  or  Myopia  (M.)  (Axial 
Myopia). 
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In  Fig.  104  the  inner  line  at  r is  the  retina,  and  k 
tlie  prineijMil  focus  of  the  lens-system,  «.<■.  the  position  of 
the  retina  in  the  normal  eye.  Riiys  emerging  from  r will, 
on  leaving  the  eye,  be  convergent,  and,  meeting  at  the 
conjugate  focus  r',  will  form  a clear  [image  [in  the  air. 


FiO.  104. — Mjropia.  — Hetiiia  bejood  principiil  focua,  hence  only  near 
objecta  (divergent  ray  a)  fucuaae«l  on  retina. 

Conversely,  an  object  at  r'  will  form  a <*lear  image  on  the 
retina  (r)  (eominirr  Figs.  lO  ami  12).  The  image  of 
every  object  at  a greater  di.stanee  than  r'  will  U-  forimxl 
more  or  less  in  front  «»f  r.  and  every  such  ol»ject  must, 
thendore,  lx>  s«*en  indistinctly.  Hut  objects  iieanT  than  r' 
will  l*t‘  seen  clearly  by  exerting  ace«.imimHlnti«in.  just  as  in 
the  normal  eye  (Figs.  lt)2  and  103). 

In  M.  the  indistinctness  of  objects  ls>yond  the  far  js»int 
(r)  is  h‘ss«*neil  l»y  i>artially  c losing  the  eyeiiils.  This  habit 
is  ofU‘11  notice<l  in  short-sighUsl  |Ks»ple  who  <lo  not  wear 
glasses,  ami  from  it  the  word  myopia  is  deriv*sl. 

The  distaiKv  of  r (r'.  Fig.  l04)  from  the  eye  will  de]s>nd 
on  the  distance  of  its  congugute  f«x*us  r,  i.  e.  ujs>n  the 
amount  of  elongation  of  the  eye.  The  gntiter  the  distance 
of  R iH’vond  K,  the  h‘ss  will  K*  the  distance  of  its  con- 
jugate fisrus  r'  (=  r);  in  other  words,  the  higher  will  lx- 
the  M.,  and  the  more  indistinct  will  distant  objects  Ijc. 
It  the  elongation  of  the  eye  l>e  very  slight,  r marlv  coin- 
chiing  with  k,  r'  (=  r)  will  U*  at  a much  greater  distance 
(cotHjHire  p.  7,  § 16),  and  distant  objects  will  Ik?  less  in- 
distinct. As  the  retinal  images  formed  in  a myopic  eve 
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are  larger  than  normal  (p.  18),  myopic  persons  can  dis- 
tinguish smaller  objects  at  the  same  distance  than  those 
with  normal  eyes. 

SympiomH  of  M. — In  low  degrees  the  jiatient’s  complaint 
is  that  he  cannot  see  distant  objects  clearly ; in  moderate 
and  high  degrees  it  is  rather  that  he  can  see  distinctly 
only  when  things  are  held  very  close,  for  ol)jects  a few 
feet  off  are  so  indistinct  that  many  such  persons  neglect 
them.  Adults  oftmi  tell  us  that  their  distant  sight  was 
good  till  about  eight  or  ten  years  of  age,  that  it  then 
began  to  shorten,  and  that  the  defect  after  increasing  for 
several  years  at  length  lK.‘came  stationary. 

In  high  degrees  of  M.  the  patient  is  apt  to  complain 
of  s|K*cial  difficulty  in  seeing  at  night,  jtrobably  lM.‘cause, 
(1)  the  mobility  of  the  eye  Inung  below  normal,  the  field 
of  fixation  { p.  32)  is  diminished,  and  (2)  the  elongjition 
of  the  eye  by  altering  the  position  of  the  retina  leads  to 
some  narrowing  of  the  field  of  indirect  vision  (p.  20).* 

In  many  cases  no  other  complaint  is  made,  but  in  a 
certain  number  comi)lications  are  present.  There  is  often 
intolerance  of  light,  an  additional  cause  for  the  half-closed 
lids  and  frowning  expression  so  often  noticed.  Aching  of 
the  eyes  is  a very  common  and  troublesome  symptom,  and 
is  esiecially  frequent  if  the  M.  is  increasing ; it  is  often 
brought  on,  and  always  made  worse,  by  over-use  of  the 
eyes,  but  sometimes  it  is  very  troublesome  when  (juite  at 
rest,  and  even  in  l>ed  at  night.  One  or  both  internal  recti 
often  act  defectively,  so  that  convergence  of  the  optic  axes 
for  near  vision  becomes  difficult,  painful,  or  impossible, 
and  various  degrees  of  divergent  strabismus  result;  this 
t)ccurs  oftenest,  but  by  no  means  only,  in  the  higher 
degree;  of  M.  where  r is  so  near  that  binocular  vision 
involves  a strong  effort  of  convergence.  When  this  “ mus- 

* Weeker  iu)d  Ijiiuilolt,  * Troitc,'  t.  1,  i,  |>.  505.  Ijiiiulolt,  Rcfruc- 
tion  iind  Accoimnodatimi  of  llie  Eye,’  p.  425. 
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cular  aath.niopia,”  or  “ iusuffitioncv  of  t-onverj'oucv,”  is 
slight  or  iutoriiiittont  it  caus<*s  iuJistinctm*ss  or  “daneinj; 
of  the  print,  and  soinotinit's  actual  diplopia,  U*sides  the 
other  discomforts  alxne  nientioue«l ; hut  diplopia  is  seldom 
present  when  a constant  diver^'ent  s<iuiut  has  been  estab- 
lished. 

Tbii  t«iidenry  to  ilirtTjfeiir*  in  M,  ia  »ta«i  jwrtljr  due  to  the  natural 
naatx'iation  between  relaxation  of  the  ciliary  inuarlea  and  of  the  in- 
ternal recti, — the  converae  of  convergent  »<|uint  in  II. 


The  lower  dt*tfnvs  of  M.  art*  txmietimes  acrom]«ini»*«l  by 
involuntarv  contniction  of  the  ciliary  muwle  (“sjsism  of 
acconunmlation  ")  by  which  M.  is  teinjiorarily  increas^nl ; 
iunl  the  habitual  approximation  of  t)bjtvts,  which  thus 
Uromes  mvessary,  is  one  cause  of  still  further  elon;.ration 
of  the  eye  and  incivas*-  <»f  the  structural  M.  Floating 
s|srks  roWttnift,  p.  247)  are  es|»ecially  common 

and  troublesoini*  in  myopia. 

Ohjrciirf  iiijng  and  rom/d iraiiif ns.  In  hi^fh  dej^nvs  ot 
M.  the  Si-lerotic  is  eularpsl  in  all  dirtvtions  (Fig.  1U7); 
the  eye  l>eing  t«s)  larg**  often 
ksiks  t<H»  prominent,  and  its 
movements  are  somewhat  im- 
|Kshtl.  Hut  apjiareut  promi- 
neiuv  of  the  eye  may  »leja*nd  on 
many  otlu*r  cause's  (j».  14). 

The  existenct*  of  M.  is  maele 
evrtain  by  the  ophthalmoscojH* 
in  four  diffeivnt  ways. — (1 ) Hy 
dirtvt  examination,  the  image*  of 
the  fumlus  foniuti  in  tin*  air 

(Fig.  lU4)  is  ch*arly  visible*  to  the  olw<*rvt‘r  if  he  lx-  not 
m*an*r  to  it  than  his  own  near  jioint.  Th*>  image  is  inverte*<l 
and  nuiguifit*d,  the  enlargement  lieing  greater  the  furtln-r 
it  is  fomu*il  from  the  patient’s  eye,  i.  c.  the  lower  the  M. 


KlO.  1U5. — Se-ction  of  a higiil> 
myojnc  eyelmll.  The  retina 
has  been  removed. 
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Description  of  Fig.  106,  which  sliows  the  effect  on  the  size  of  the 
inverted  image  caused  by  withdrawing  the  objective  lens  from  the 
eye,  in  the  indirect  ophthalmoscopic  examination. 

Fig.  a sliows  that  in  emmetropia  the  image  remains  of  the  same 
size  on  withdrawal  of  the  lens.  Ob  is  the  retina  lying  at  the  principal 
focus  of  the  dioptric  media  of  the  eye,  represented  by  L;  I and  I'  show 
the  objective  lens  at  different  distances  from  the  eye;  Im  and  Im'  the 
ophthalmoscopic  images  formed  in  each  case. — Uays  from  any  point 
on  Ob  emerge  from  L parallel,  and  arc  united  by  I at  the  point  Im 
(the  principal  focus  of  I for  the  niys  indicated)  on  the  secondary  axis 
1,  which  forms  with  the  principal  axis  the  angle  a.  If  I be  removed 
to  V it  will  still  intercept  some  of  the  same  bundle  of  parallel  rays, 
and  these  will  he  united  in  Im',  at  the  same  distance  as  before,  on  the 
secondary  axis  2,  which  forms  with  the  principal  axis  the  angle  b = 
the  angle  «.  The  relative  sizes  of  Im  and  Im'  depend  on  (1)  their 
respective  distances  d and  d'  from  the  lens,  and  (2)  on  the  size  of  the 
angles  a and  b.  As  in  the  present  case  d = d and  a = b,  Im  must  = 
Im'. 

Fio.  B shows  the  diminution  of  the  image  in  hypermetropia.  The 
lettering  is  as  before,  but  F is  the  principal  focus  of  L,  and  V.F.  the 
virtual  focus  of  the  retina  Ob.  The  letters  d and  d'  are  omitted,  but 
can  easily  be  supplied.  The  angle  b is  now  smaller  than  a because 
the  rays  emerge  from  L divergent  (as  if  from  V.F.),  and  hence  {d  and 
d'  being  nearly  equal)  Im'  must  be  smaller  tban  Im. 

Fig.  c shows  the  increase  of  the  image  in  myopia ; the  retina  Ob  is 
now  beyond  f;  c.f,  is  the  “ far  point”  of  the  eye,  conjugate  to  Ob. 
The  angle  b is  now  larger  than  a because  the  rays  emerge  from  L 
convergent  (tow'ards  C.f.),  and  lienee  (d  and  still  being  nearly  equal) 
Im'  must  be  larger  than  Im. 
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(p.  9,  § 17).  For  very  low  degrees  this  test  is  not  easy  to 
use,  because  of  the  great  distance  (3' or  4'  e.  (j.)  that  must 
intervene  lietween  observer  and  patient;  l)ut  it  is  easily 
a])plled  if  the  image  be  not  more  than  2'  in  front  of  the 
patient  (p.  52,  4). 

(2)  By  indirect  examination  the  disc  in  M.  aj)pears 
smaller  than  usual.  If  now  the  object  lens  be  gradually 
withdrawn  from  the  patient’s  eye,  the  disc  will  seem  to 
grow  larger.  This  appearance,  which  depends  on  a real 
increase  in  the  size  of  the  aerial  image,  is  less  evident  the 
lower  the  M.  (Fig.  106,  C). 

(3)  By  direct  examination  no  clear  view  of  the  fundus 
is  obtained  if  the  distance  between  patient  and  obseiwer  be 
less  than  that  between  ]»atient  and  inverted  aerial  imag(‘ 
(Fig.  104,  li')  ; and  as  r'  is  in  front  of  the  myopic  eye, 
the  imag«‘  will  always  1k‘  invisible  if  the  observer  go 
close  to  the  patient.  Hence,  if  on  going  close  to  the 
patient  the  observer  cannot,  either  by  relaxing  or  using  his 
accommodation  {see  p.  52),  see  any  debiils  of  the  fundus 

clearly,  the  patient  is  myopic  (o]>a- 
cities  of  the  media  being,  of  course, 
excluded).  This  test  is  applicable 
to  all  degrees  of  M.,  accommodation 
being  completely  relaxed. 

(4)  By  refinoscopy  with  a ])lane 
mirror  (p.  59),  the  shadow  obtained 
on  rotating  the  mirror  moves  against 
l-'io.  I07.-Myopic  crcs-  Hic  direction  of  rotation.  The  tests 
cent  or  small  posterior  (2),  and  (4)  are,  on  the  whole, 

tor  lK'Kinii«s. 

In  a large  proportion  of  cases  the 
elongation  of  the  eye  causes  atrophy  of  the  choroid  on  the 
side  of  the  optic  disc  next  to  the  y.  s.  (the  apparent  inner 
side  in  indirect  examination).  This  atrophy  gives  rise  to 
a crescentic  patch  (Fig.  107)  of  yellowish-white  or  greyish 
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colour,  whoso  concavitv  is  fomioil  by  the  lK*rder  of  tho 
disc,  whilst  its  couvox  shlo  cm^os  towards  tho  y.  s. ; it  is 
known  as  a “ myopic  crost“tmt,”  also  as  a “ |>>storior  staphy- 
loma” (p.  105),  lH*cau8»'  it  indicat<*8  a hx^liscnl  hul^in^  of 
tho  sclerotic  (Fig.  106).  It  varies  in  size  from  tho  nar- 
rowest rim  to  an  area  several  times  that  of  the  disc,  and 
may  form  a zone  entindy  surrounding  the  disc  (Fig.  108), 
instciul  of  a cres^'ont ; there  may  also  1h*  «*v»*nil  8jH»ts  of 
atrophi«*d  or  tliinneil  choroid,  Ix'voinl  the  Istumls  of  the 
crest'ent,  and  thes»*  als4)  occur  in  horizontal  lines  m*!ir  the 
v.  H.  Ext<-nsive  choroitlal  changi‘s  are  genenilly  assuimsl 
to  U*  the  result  of  cho- 
n)iditis  (“  Myopic  Cho- 
n»iditis")  (p.  105).  As 
a rule,  the  higher  the  M. 
the  more  extensive  an.* 
the  <*hon»idal  chang»*s, 
hut  the  ndation  is  hy 
no  means  constant,  and 
<H*casionally  ev«>n  in  high 
d<*gnH*8  we  fiml  no  cn*s- 
ctmt.  Ifiemorrhages  may 
(.K-cur  fnun  the  chon»id 
in  the  sjuue  n*gion,  and 
have  soim*  residual  pig- 
ment (pp.  It^  an<l  105). 


FlO.  UH. — I^ATge  annniar  |KwU-rior 
sUtpli^  lotna.  (Lii-br<>irli.) 


Owing  to  the  steepness  of  the 
bulging,  the  disc*  is  often  tilt«>d.  and  apjsurs  oval,  lM*<*au8<‘ 
siH*n  at  ••  time  - <juart<*r  fa**e  ” iusteawl  of  " f»dl  faw” 
(Fig.  108).  It  is  sometimes  very  ]«ile  on  the  side  next  the 
y.  8.  when  the  Htaphyh>ma  is  large. 

Then*  is  in  M.  a gn*at  liability  to  li<juefa<*tion  of,  and 
the  formation  of  ojMU-ities  in,  the  vitn*ous,  and,  still  wors<‘, 
to  deta4*hment  of  the  n*tina.  A large  pro|sirtion  of  all 
retinal  deta<hments  (K'cur  in  myopic  eyes.  A blow  on  the 
eye  sometimes  ap|M>ars  to  have  caus<*<l  the  deta<*him*nt. 
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though  oftpii  not  until  aftor  a con8i(lcral)le  interval.  In 
high  degrees  of  M.  the  lens  frequently  becomes  cataractous, 
the  cataract  generally  being  cortical  and  complicated  with 
disease  of  the  vitreous  (pp.  169,  210,  &c.). 

Thus  we  arrive  at  a sum  total  of  serious  difficulties 
and  risks  to  which  myopic  persons  are  subject,  especiallv 
when  the  myopia  is  of  high  degree.  It  is  only  when  the 
degree  is  low  (2D.  or  less),  and  the  condition  stationary, 
that  the  popular  idea  of  “short-sight”  being  “strong 
sight”  is  at  all  borne  out,  or  that  the  later  onset  of 
presbyo})ia  (p.  330)  counterbalances  the  disadvantages  of 
bad  distant  vision. 

Causes. — M.  is  very  rarely  present  at  birth ; the  elonga- 
tion of  the  globe  which  constitutes  M.  comes  on  gradually 
during  the  growing  period  of  life,  and  especially  between 
the  ages  of  ten  and  twenty;*  the  eye  begins  to  elongate 
during  childhood.  Though  M.  is  strongly  hereditary,  it 
may  also  begin  independently,  especially  from  the  ])ro- 
longed  use  of  the  eyes  for  near  work.  The  strain  on  the 
internal  recti,  counterbalanced,  it  may  lx?,  by  a corresj»ond- 
ing  tension  on  the  external  recti,  is  believed  to  act  l)y 
compressing  the  eyeball,  and  thus  causing  the  unprotected 
])Osterior  pole  of  the  sclerotic  to  bulge.  The  concomitant 
tension  of  the  ciliary  muscle  ])robably  aids  by  bringing  on 
congestion  of  the  uveal  tract  (as  it  certainly  appears  to  do 
of  the  disc),  and  thus  predisposes  to  softening  and  yield- 
ing of  the  tunics  ; to  this  congestion  the  habit  of  stoo])ing 
over  the  book  or  work  contributes  by  retarding  the  return 
of  blood.  It  is  evident  that  if  such  causes  are  able  to 
start  the  disease  they  must  constantly  tend  to  increase  it. 
M.  seldom  increases  after  the  age  of  twenty-five,  unless 
under  special  circumstances  ; but  general  enfeeblement  of 

* Recent  cxauiinutious  by  Schleich  imd  Gerinnnn  upon  several 
hundred  infiints  show  that  the  human  eye  is  almost  invariably  hyper- 
metropic at  birth. 
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health,  as  after  severe  illness  or  proloup^d  suckling, 
seriously  increases  the  risk  of  its  proj^fress,  even  after 
middle  life.  Any  condition  in  which  during;  childlux)d 
iK'tter  vision  is  j^ained  l»y  holdinj;  objects  very  closi*  is 
likely  to  hriii);  on  M. ; and  so  we  find  it  disj»roi>ortionately 
common  amongst  those  who  from  childhood  have  sufifen*d 
from  corneal  nebube,  partial  (esjandally  lamellar)  cataract, 
seven.'  choroiditis,  or  a hi^h  de^v  of  asti^iatism.  A 
liiul  supply,  or  Ita^l  arraiipunent,  of  li^ht,  ba<i  print,  and 
seats  or  desks  so  pn»|)ortion*«d  as  t«>  eiii-ounip*  childnui  t<» 
sbsijt  over  their  lessons,  an*  now  ^•nenilly  lH.*liev«*<l  t4>  In* 
largely  answerable  for  the  prsiuction  of  myopia.  It  is, 
however,  to  lie  noted  that  some  of  the  very  worst  cast's 
(.lecur  in  |s*rsons  who  have  never  ust*d  their  eyes  for  close 
observation  of  any  kind. 

The  trmtmtnt  is  divisible  into  (1)  prophylactic  and  t*2) 
remedial. — 1.  Much  may  Ije  done  to  prevent  M.,  or  to  check 
its  incnase  when  it  lias  liejfun,  by  n*^latin^?  the  li^ht. 
IsHiks,  and  desks  usisl  by  childn'ii,  so  as  bi  n*move  the 
temptations  to  stisipin^.  Childn*ii  should  not  U*  allowed 
t<i  n>a4l  or  work  liy  flickering  or  <lull  li^fht  ; and  as  we  w rite 
ami  n*ml  fmiii  L.  to  K.  it  is  lK*st,  whenever  jMissible,  to 
•ulniit  the  lijfht  from  the  left,  s«i  that  the  shatlow  of  the 
{s*n  is  thniwn  towards  the  ri^flit,  away  from  the  objts-t 
hMik(*ti  at.  A myopic  chihl  should  not  lie  alloweil  t<i  fully 
indul>^‘  his  lieiit,  which  is  |,jeuerally  stroujf,  for  ex**essive 
niulin^. — *2.  By  means  of  suitable  glasses  (a)  distant 
objirts  may  lie  sc*eii  clearly,  i.  e.  the  eye  K*  n'lidennl 
emmetropic,  (fc)  remling  and  working  ls*come  jsissible  at  a 
grmter  distaiuv.  The  strain  on  the  int<‘rna]  n*cti  usually 
ctast's  when  the  gaze  is  dinvteil  into  tin*  distance,  whetln*r 
vision  U*  distim*t  or  not  ; glasm*s  for  distant  vision  have 
thereltire  no  efftvt  on  the  progress  of  the  myopia,  and  are 
of  value  only  for  i*ilucational  purjsis«*s,  that  tin*  ]>atit*nt 
may  see  what  is  about  him  as  clearly  as  other  jieople; 
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their  use  is  therefore  to  a ^reat  extent  optional  But  if  we 
can  increase  the  distance  of  the  natural  far  point  (r)  from 
the  eyes,  we  lessen  the  tension  on  the  internal  recti  in  near 
vision,  diminish  the  temptations  to  stoo{)inf^  and  to  reading' 
by  bad  light,  and  so  help  to  check  the  progress  of  the 
disease ; hence  glasses  for  near  work  are  very  important  in 
the  higher  degrees  of  M.  (3  D.  and  more)  in  early  life. 
When  M.  has  been  stationary  for  years,  how'ever,  the 
decision  even  on  this  point  may  be  left  to  the  patient 
Before  ordering  glasses  for  either  })urpose  we  must 
measure  tu-curately  the  degree  of  M.  In  Pig.  109,  let  r be 
the  far  point,  and  let  it  Ixi  25  cm.  in  front  of  the  patient’s 
eye,  so  that  he  can  see  nothing  clearly  at  a greater  distance 
than  25  cm.  (a)  He  is  recpiired  to  see  distant  objects 
(objects  seen  under  parallel  rays)  clearly.  A concave  lens 
is  interposed  of  strength  sufficient  to  give  to  parallel  rays  a 
degree  of  divergence,  as  if  they  came  from  r (Fig.  109). 
The  focal  length  of  this  lens  will  be  the  same  as  its  distance 
from  r;  and,  as  it  is  placed  close  to  the  eye,  its  focal 
length  will  be  very  nearly  the  same  as  (a  little  shorter 
than)  the  patient’s  far  point.  Therefore,  if  we  measure 
the  distance  of  r from  the  jiatient’s  eye,  a lens  of  nearly 
the  same  focal  length  will  neutralise  his  M.  He  will 
choose  a lens  rather  higher  than  this  test  woidd  lead  us 
to  expect  if  the  M.  be  uncomplicated;*  whilst  if,  owing 
to  complications,  tlieix*  be  considerable  defect  of  vision,  he 
will  often  choose  a somewhat  lower  glass.  Hence  it  is  a 
good  rule  to  begin  the  trial  with  a lens  weaker  than  the 

* It  is  sometimes  stilted  that  the  glass  chosen  for  distance  is  rather 
weaker  tlian  is  indicated  by  the  distanee  of  r from  tlie  crystalline 
lens,  the  associated  accommodation  having  caused  an  apparent  increase 
of  M.  This  is  tine  only  in  low  degrees  of  M.,  and  not  always  in  them  ; 
most  p.itients  choose  a rather  stronger  lens  than  is  indicated  hy  r, 
i.e.  a lens  whose  focus  is  shorter  hy  the  distance  between  its  own 
central  point  and  the  cornea. 
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one  which,  l>y  the  alx)ve  test,  we  expect  the  j>utieut 

to  choose,  and  to  try’  successively  stronger  ones  till  the 


FlO.  lOJ. — Myopia  oornfctotl  by  conc«r«-  Iciii. 


1m‘s(  result  is  r«*a«’he<l.  The  weakest  concave  glass  which 
gives  the  In-st  attainalile  sight  for  the  t«*st  ty{s*s 

(p.  -t)  is  tlie  me;isure  of  the  M.,  and  this  ghtss,  frut  imt  a 
ttlroHijtr  oHf,  may  U'  safely  worn  for  distant  vision. 
Ik'ginners  often  test  M {tatients  with  coiu’ave  glasses  for 
near  tyjs’s ; neither  4-  iu»r  - glassc’s  give  any  information 
al»out  the  rt>frai  tit>n  when  us«sl  for  near  objects,  since  they 
merely  eitlcT  substitute,  or  call  into  use,  the  armiuntmlaiinH. 

(/»)  A glass  is  mtsKsl  with  which  the  |«iti<-nt  will  U* 
able  to  i>*n<l  t>r  ww  at  a distuiK***  gr«*ut<’r  than  his  natural 
far  jsiint.  Theoretically  the  fully  eornrting  ghiss  («) 
would  suit,  siiuv  it  gives  to  all  rays  a conns*  which,  in 
relation  t<»  the  myofiic  eye,  is  the  sjime  as  tliat  of  the  rays 
entering  a normal  eye.  Hut  this  glass  can  s«*ldom  safely 
Is*  allowed  in  tin*  higher  d**gnt*s  of  M.  The  lens  which 
fully  corrwts  the  myopia  diminishes  the  siz<*  <»f  the  n*tinal 
images  .so  much  (p.  13)  that  tin*  patient  is  U*inpt«*<l  t<i 
enlargi*  them  again  by  bringing  the  objivt  in*an*r  ; agiiin, 
the  luromnnslation  is  oft<*n  d«*f»vtive  in  the  higher  <li*gre<*s 
of  M.,  ainl,as  the  fully  cornrting  lens  nH|uin*s  full  a<*<*om- 
nnslation,  it  will  leiwl  to  over-st mining  if  this  function  Is* 
weak<*in*<l, and  so  cause  dis«*omfort,  if  nothing  worsi*.  For 
these  two  reasons  the  rule  is  to  give,  for  near  work, a glass 
which  will  diminish  the  myopia,  but  not  fully  com.*ct  it 
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Glasses  for  near  work  are  seldom  needed  unless  M.  exceed 
3 I). 

Let  M.  lx;  7 J).,  then  r will  l>e  at  14  cm.  (j).  15)  from  the 
eye.  If  a glass  be  required  with  which  the  patient  shall 
be  able  to  read  at  30  cm.,  or  which  shall  remove  r from 
14  cm.  to  30  cm.,  i.  e.  shall  leave  the  patient  with  M.  3 D., 
we  must  correct  the  difference  between  7 D.  and  3 D. 
(7  D.  — 3 D.  = 4 D.)  ; a concave  lens  of  4 D.  will  make  rays 
from  30  cm.  diverge  as  if  they  came  from  14  cm.  But 
even  this  partial  correction  may  diminish  the  images  so 
much  that,  if  vision  Ixi  imperfect,  from  extensive  choroidal 
changes,  reading  at  the  increased  distance  will  be  difficult, 
and  the  jiatient  will  prefer  to  bring  the  object  nearer 
again  at  the  expense  of  his  atX'omuiodation,  and  will  thus 
be  inconveuiem.-ed  instead  of  bettered ; it  is,  therefore, 
often  advisal)le,  even  for  partial  correction,  to  order  a 
weaker  lens  than  is  optically  correct. 

Preponderance  of  the  external  over  the  internal  recti 
(insufficiency  of  convergence,  p.  303),  if  not  cured  by 
jtartially  correcting  glasses,  may  be  treated  by  division  of 
the  external  rectus  of  one  or  both  eyes.  This  operation 
may  always  be  done  when  there  is  a marked  divergent 
squint,  even  if  the  squint  be  variable. — Prismatic  specta- 
cles (p.  9),  the  bases  of  the  prisms  being  towards  the  nose, 
are  occasionally  serviceable  for  reading  in  cases  of  slight 
muscular  insufficiency.  By  deflecting  the  entering  light 
towards  their  bases  (Fig.  16),  the  prisms  give  to  rays  fi'om 
a certain  near  point  a direction  as  if  they  came  from  a 
greater  distance,  and  thus  lessen  the  need  for  convergence 
of  the  o])tic  axes.  The  prisms  may  be  combined  with 
concave  lenses. 

M . may  also  be  caused  by  an  increase  of  the  curvature, 
or  of  the  refractive  power,  of  the  media  (myopia  of  curva- 
ture). Thus  in  conical  cornea  (p.  123)  the  curvature  of 
the  central  part  of  the  cornea  is  increased  (i.  e.  its  focal 
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len^h  8hort.fued),  aud  the  priueiiMil  focus  of  the  leus- 
svsk’in  lies  iu  front  of  the  retina,  often  very  far  in  front, 
withovit  any  change  of  place  of  the  parts  at  the  hack  of 
the  eye.  M.,  usually  of  low  degree,  often  comes  on  in 
commencing  stmile  cataract  (p.  170)  from  a shortening  of 
the  focal  length  of  the  crystalline  lens,  doubtless  due  to 
increast*  of  refractive  index  (p.  1).  M.  is  sometimes  simu- 
lated in  H.,  and  actual  M.  incn^ased,  by  needless  aud 
uncontrollable  action  of  the  ciliary-  muscle  (s{Hism  of 
accommoilation).  Kt*moval  of  the  lens  has  lately  U*<‘U 
extensively  practise<l  in  the  treatment  of  myopia  of  high 
di*grw,  15 1),  and  upwanls.  The  publislnxl  results  of 
ojerations  show  that  this  tnatment  is  of  advantagi-  in 
presenting  the  progressive  stretching  of  the  tunics  of  the 
eye,  and  in  making  vision  more  comfortable  (see  Chap. 
XXII). 


HYPERMETROPIA  (II.) 

H.  is  Optically  the  r»*ver8«*  of  M.  It  is  one  of  the  com- 
monest conditions  we  have  to  treat.  The  eyelsill  is  t»s» 
short  (ajrial  hyitrrmriropia),  so  that  wh»*n  the  at'i'ommmla- 
tion  is  relaxetl  the  rtdina  lies  within  the  priuci]>al  focus  of 
the  eye.  As  rays  fiy>m  an  objtn.-t  within  the  princi|sil 
f(s-us  of  a convex  lens  emergi*  fnnn  the  lens  divergent 
(Figs.  10  and  13),  so  ]s‘ncils  of  rays  having  a hy|s*r- 
metropic  eye  an*  divergent  (Fig.  113);  and,  conversely, 
only  rays  alrea<ly  convergi*nt  can  be  focusstsl  on  the  retina. 
H.  always  dates  from  biiih.  and  does  not  afb*rwards 
increas**,  exci*i»t  slightly  in  old  age.  But  it  may  diminish 
and  even  give  phu*e  to  M.  by  elongation  of  the  eve.  In 
Fig.  llO  the  curvcil  line  rvptvs«‘nting  the  retina  is  in  fr<»nt 
of  Y {coinjHire  Fig.  102).  Parallel  rays  will,  after  i«issing 
through  the  lens,  meet  the  rt*tina  lx.*fore  focussing  and 
form  a blurrc*d  image,  whilst  divergent  rays,  meeting  the 
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retina  still  further  from  their  focus,  will  form  au  even 
worse  image  {compare  Fig.  103)  ; hence  neither  distant 
nor  near  objects  will  be  seen  clearly.  But  by  using  accom- 


Fiu.  110. — Hypcriiietropiii.  Piiriillol  ni)s  focussed  behind  retin, i. 
Rays  already  convergent  focussed  on  retina. 


modatiou  the  focal  length  can  be  shortened  until  the  focus 
falls  upon  the  retina  (Fig.  Ill),  and  distant  objects  are 


FlO.  111. — Hypermetropia  corrected  by  iiceoniinodation.  I’a  ul.el 
rays  focussed  on  retina. 


then  seen  clearly  ; and  additional  accommodation  will  give 
also  distinct  vision  of  near  objects  {compare  Fig.  103).  A 


FlO.  112.— Hypermetropia  correct  d by  a convex  lens  whose  focus 
coincides  with  the  virtual  focus  of  the  retina. 


little  consideration  will  show  that  the  competence  of  the 
ciliary  muscle  to  give  these  results  will  depend  in  any 
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f^veii  oaso  (1)  on  the  degrw  of  advanct*uu*nt  t>f  the  i\*tiua 
in  front  of  f,  i.e.  on  the  deface  of  t>horU*nin;'  of  the  eye  ; 
and  (2)  on  the  strenj^th  of  Ace.,  t.  e.  on  the  extent  to  which 
the  focal  length  of  the  lens  can  be*  alterc*d. 

The  same  result  may  l>e  ^inc*d  by  placinj'  a convex  leas 
in  front  of  the  eye,  in8tc*ad  of  usin^  the  aecoinniodation. 
In  a j^ven  case.  Acc.  beinj;  relaxed,  let  the  ray  (a.  Fig. 
112)  on  having  the  eye  diverge  from  the  axis,  as  if  it 
procecnled  from  a pant  v.  f.  (cotH/xire  Fig.  13)  25  cm. 
iM'hind  the  c*omea.  If  the  ray  a\  (anillel  with  the  axis, 
|)asH  through  a c*onvex  lens,  /,  of  25  cm.  focal  length  held 
close*  to  the  eye,  it  will  lie  nuule  to  convt*rge  towards  this 
same  pant,  and  then*fore  in  acx\>nlance  with  § 12  (p  5) 
will  Ik*  foeiis8C*<l  on  the  redina  at  a. 

Fig.  113  may  lx*  tak«*n  for  a sevtion  of  a very  highly 
hypennetrt)pic  eye,  the  rays  emerging  from  which  arc* 


Fio.  113. — Course  of  tlie  r»y»  emerging  from  » by  |>eriuetropic  eye. 


divergent.  The  image  forincii  on  the  rc*tina  of  a hy[x.*r- 
metropic  eye  is  smaller  than  that  of  the  same  objc*ct  placvd 
at  the  same  distance*  from  a normal  eye  (p.  13). 

In  old  age*  the  rc*fractive  p^wer  of  the  crystalline  lens 
se«*ms  nonnally  to  diminish,  and  then*fore  an  eye  origin- 
ally »*mnietropic  lH*eomes  unable  b»  f»K*us  pirallel  rays  on 
the  rc'tina;  this  comlition  causes  slight  aopiirt-d  hyper- 
inelropid,  and  lK*gins  at  the  age  of  sixly-tive. 

Symptoms  and  results  of  11. — The  direct  symptoms  are 
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clue  to  iusufticieiicy  of  the  accomnioclation  ; for  distinct 
vision  of  any  object,  whether  near  or  distant,  recjuires  Acc. 
proportionate  to  the  degree  of  shortening  c>f  the  eye,  and 
tlie  absolute  power  (amplitude)  of  Acc.  is  not  increased  in 
H , at  any  rate  not  enough  to  meet  the  demand. 

If  H.  is  slight  or  moderate  and  Acc.  vigorous,  no  incon- 
venience is  felt  either  for  near  or  distant  vision.  But  if 
Acc.  have  been  weakened  by  disease  or  ill-health,  or  have 
failed  with  age,  the  patient  will  complain  that  he  can  no 
longer  see  near  objects  clearly  for  long  together;  that  the 
eyes  ache  or  water,  or  that  everything  “ swims  ” or  becomes 
“ dim  ” after  reading  or  sewing  for  a short  time  (accom- 
modative asthenopia).  There  is  not  usually  much  com- 
plaint of  defect  for  distant  ol)jects.  Many  slight  or  mode- 
rately H.  j)atients  find  no  inconvenience  till  twenty-five  or 
thirty  years  of  age,  when  Acc.  has  naturally  declined  by 
nearly  one  half.  Women  are  often  first  troubled  after  a long 
lactation,  and  other  persons  after  prolonged  study  or  desk- 
work,  or  when  suffering  from  chronic  exhausting  diseases. 
Children  often  complain  of  watering,  blinking,  and  head- 
ache, rather  than  of  dimness  (see  also  p.  248). 

In  very  high  degrees  of  H.,  as  a large  part  of  the  Acc.  is 
always  needed  from  childhood  upwards  for  distant  sight, 
even  the  strongest  effoi’t  does  not  suffice  to  give  clear 
images  of  near  objects,  which  consequently  such  a person 
never  sees  well.  Such  patients  often  partially  compensate 
for  the  dimness  of  near  objects  by  bringing  them  still 
nearer,  thus  enlarging  the  visual  angle  and  increasing  the 
size  of  the  retinal  images  (p.  13).  This  symptom  may  be 
mistaken  for  M.,  but  can  be  distinguished  by  the  want  of 
uniformity  in  the  distance  at  which  the  patient  places  his 
book,  and  by  his  being  often  unable,  at  any  distance  what- 
ever, to  see  the  print  easily  or  to  read  fluently.  In  the 
highest  degrees  even  distinct  distant  vision  is  not  con- 
stantly maintained,  the  patient  often  being  content  to 
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let  his  accommodation  rest  except  when  his  attention  is 
roU8*H,l. 

Ah  ajfc  advances,  a point  is  n‘ache<l,  even  in  m«Mlerat<> 
de^ret's  of  H.,  at  which  Aec.  no  lonj^er  stiffitM's  even  for 
distant,  and  much  less  for  near  vision.  Such  |>t*r8ons 
tell  us  that  thev  early  Unik  to  glasses  for  near  work,  hut 
a<ld  that  lately  the  glasses  have  not  suite<l,  and  that 
tlu‘v  are  iu)w  unahle  to  see  clearly  either  at  lon^  or  short 
distances.  Ophthalmoscopic  examination  shows  no  chanp* 
except  H.,  and  suitsihle  convex  ^lass«‘s  at  onc«‘  mis**  distant 
vision  to  the  normal.  — Oc<*asionally  photophohia,  con- 
junctival irritation,  and  re<lness  are  present  in  H.,  hut  the 
first-naimHl  symptom  is  less  common  than  in  M.  (seep. 

The  rmtst  in»js»rtant  im/i’rer/  reeti//  of  H.  is  convergent 
ntrnbiemns  {gee  p.  33t>). 

The  treatment  of  H.  consists  in  removinpf  the  ne«'e88itv 
for  over-use  of  Acc.  hy  pre^wrihin^  convex  sjsH-tacles  which, 
in  ]>ro|K>rtion  to  their  8tr*‘n>fth,  supply  the  ]»hu-e  of  the 
incn'as***!  convexity  of  the  crystalline  lens  inducts]  hv  Acc. 
In  tht'ory,  the  whole  Acc.  (tu^ht  to  Is*  c<»mH*t<Hl  hv  jjlasses 
in  everv-  came,  and  the  eye  U*  renderetl  (unmetropie.  Hut 

in  pnietice  we  find  it  often  lK*tter  to  ^ve  a weaker  ^lass, 

at  least  for  a time. 

If  Acc.  in  a H.  eye  Is*  in  alswance  ( |tanilysetl  hy  atropine) 
vision  for  distant  tthjects  will  U*  distinct  tmly  if  the  nivs 
jMiss  thn»u>/h  a convex  lens,  held  in  fnmt  of  the  eve,  whose 
f(s*uH  coincides  with  the  virtual  ft»cus  of  the  retina 
(p  314.  Fi^;.  112).  The  strenj^lh  of  this  lens  is  the 

measun*  «if  tin*  H. ; thus  the  ]«utient  has  H.  2 D.  if  a 

convex  lens  of  50  cm.  f<K-al  length  is  uecessarv  for  this 
jmrpost*. 

Hut  if  Acc.  Is*  inta<‘t,  then,  as  it  has  constantly  to  Is* 
U8«sl  for  distant  si^ht,  the  juitient  is  often  unahle  to  n*lax 
it  fully,  when  a corresjsmdin^  convex  lens  is  phu-«*d  in  front 
of  the  eye ; he  will  relax  only  a part,  and  this  jsirt  will  Is* 
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measured  by  the  strongest  convex  lens  with  which  ho  can 
see  the  distant  ty]>es  clearly.  That  part  of  the  H.  which 
can  Ix)  detected  by  this  test  is  called  “ manifest”  (m.  H.). 
The  part  remaining  undetected,  because  corrected  by  the 
involuntary  use  of  Acc.,  is  latent  (1.  H.).  The  sum  of  the 
m.  H.  and  1.  H.  is  the  total  H. 

Now  most  H.  i>eople  can  habitually  use  some  Acc.  for 
distance  (and  a corresponding  excess  for  near  vision) 
without  inconvenience,  and  hence  the  full  correction  of  H. 
is  l)y  no  means  always  needful,  or  even  agi-eeable  to  the 
patient.  In  many  cases  the  correction  of  the  ni.  H.  is 
enough  to  relieve  the  asthenopic  symidoms,  at  any  rate 
for  a considerable  time ; but  we  often  find  that  after 
wearing  these  glasses  for  some  weeks  or  months  the  sym- 
ptoms return,  and  a fresh  trial  will  show  a larg(‘r  amount 
of  m.  H.,  which  must  then  again  Ik*  corrected  by  a corre- 
sponding increase  in  the  strength  of  the  glasses.  This 
l)rocess  may  have  to  Ik*  repeated  several  times  until  aftc*r  a 
few  months  the  total  H.  Incomes  manifest,  and  may  be 
corrected.  This  method  is  most  suitable  for  adults  in 
whom  the  use  of  atropine  to  paralyse  Acc.,  and  allow  the 
immediate  estimation  of  the  total  H.,  is  inconvenient  or 
impossible ; or  for  whom  the  glasses  which  correct  the 
total  H.,  as  estimated  by  the  ophthalmoscope,  without  atro- 
pinisation,  are  found,  if  ordered  at  once,  to  be  incon- 
veniently strong.  But  for  children  there  is  seldom  any 
train,  and  often  no  little  inconvenience,  from  following  this 
gradual  plan ; with  them  the  better  way  is  to  estimate  the 
total  H.,  and  to  order  glasses  slightly  (about  1 D.)  weaker 
than  that  amount. 

To  examine  for  For  m.  H.  Note  the  patient’s 

vision  for  distant  types  at  6 m.,  then  hold  in  front  of  his 
eyes  a vei’y  weak  convex  lens  (+  ’5  B.),  and  if  he  sees  as 
well,  or  better,  with  it,  go  to  the  next  stronger  lens,  and  so 
on  until  the  strongest  has  been  found  which  allows  the 
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l)P8t  attainable  distant  vision  ; this  lens  is  the  ineasui-e  of 
the  in.  H. 

(2)  For  H.  (total).  The  easit^st  and  most  i*<*rtain  plan 
is  to  dire<  t th**  j^itiont  to  list*  stnm^' atnipine  dn>p8  (F.  33) 
throe  times  a «lay  for  at  least  two  days,  and  then  to  test 
his  distant  vision  with  convex  glasses.  As  in  (1),  the 
strongt'st  h‘ns  which  gives  the  liest  attainable  sight  is  the 
measure  of  the  H. 

Ophthahnoacopic  te»t». — (3)  Tlie  imagi'  of  the  disc  seen 
1)V  the  indin“et  method  Uvimies  smaller  when  the  lens  is 
withdrawn  from  the  eye  (Fig.  B). 

(4)  The  shiulow  t«*st  is  dt'scrilnsl  at  p.  55. 

(5)  Hv  direct  examination  an  erect  image  is  s<h*u  at 
whatever  <listance  the  obs«*rver  U*  fn»m  the  patient  (p.  53). 
The  obs**rver  may  hum,  as  stat«sl  at  p.  53,  to  estimate  H. 
with  alm(»st  as  great  ai-euruey  with  a refraction  ojdithal- 
mosoojK*  as  by  trial  lenses,  and  this  jdan,  like  the  shallow 
ti‘st,  is  extn*mely  valuable  with  children  who  are  tor*  young 
or  t«H)  Iwu-kwanl  to  give  g»ssl  answers.  The  total,  or 
m-arlv  the  t«>tal  II.  may  often  U*  found  in  this  way  without 
atropim*  if  the  examination  Is*  ma«le  in  a dark  r«H)m,  for 
then  A«*c.  is  g«*n**nilly  (put**  n*laxiHl,  however  js*rsistently  it 
mav  have  act<sl  when  the  |sitieut  was  able  to  hsik  att«‘n- 
tivelv  at  obj»*cts  in  the  light.  The  obpvtive  estimat<*s 
(4  ami  5),  however,  are  mon*  easily  ma<le  after  the  us«*  of 
atnipine. 

The  next  ipiestion  is,  whetlu*r  the  glasses  an*  to  Is*  worn 
always,  or  only  when  Aec.  is  sj>ecially  straine<l,  i.  c.  in  n«*ar 
work.  Tlu*y  an*  to  Is*  worn  constantly  (1)  whenever  we 
an*  attempting  to  cun*  a s<juint  by  their  means  ; (2)  in  all 
caws  of  high  H.  in  childn*n,  whether  with  or  without 
strul)ismu8.  But  {mtients  who  come  under  care  for  th<* 
first  time  as  young  adults,  in  whom  the  H.  is.  as  a rule, 
of  iiKHlenite  or  low  degT\*e,  may  generally  l»e  allow«*d 
tt»  Wear  them  only  for  near  work.  Elderly  jK.*rs<.»n8  n*<juire 
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two  j)airs — one  for  distance,  neutralising  the  m.  H.,  the 
other  stronger,  neutralising  the  presbyopia  also,  for  near 
work  (p.  330)  ; the  use  of  the  former  may,  however,  Ik*  left 
to  the  patient’s  choice. 


ASTIGMATISM  (As.) 

In  the  preceding  cases  (M.  and  H.)  the  refracting  sur- 
faces of  the  eye  (the  front  of  the  cornea  and  the  two 
surfaces  of  the  lens)  have  Iwen  regarded  as  segments  of 
spheres. 

All  the  rays  of  a cone  of  light  which  issue  from  a round 
spot  and  pass  through  such  a system  are  (neglecting 
“spherical  aberration,”  Fig.  9)  equally  refracted,  and 
meet  one  another  at  a single  point — the  focus  of  the 
system.  For  if  snch  a cone  of  incident  light  be  looked 
upon  as  composed  of  a numlH*r  of  different  planes  of  rays, 
situated  radially  around  the  axis  of  the  cone,  the  rays 
situated  in  any  plane  (say  the  vertical)  will,  after  passing 
through  the  lens-system,  meet  behind  it  at  its  focus,  whilst 
those  forming  any  other  plane  (as  the  horizontal)  will 
meet  at  the  same  point ; and  the  same  will  be  true  of  all 
the  intermediate  j)lanes. 

But  let  the  curvature,  and  therefore  the  refractive 
power,  of  one  of  the  media  (for  instance,  the  cornea)  be 
greati*r  in  one  meridian,  say  the  vertical,  than  in  the 
horizontal,  then  the  vertical-plane  rays  will  meet  at  their 
focus,  whilst  the  horizontal-plane  rays  at  the  same  dis- 
tance, not  having  yet  met,  will,  if  received  on  a scret*n, 
form  a horizontal  line  of  light.  If  the  intermediate  meri- 
dians had  regularly  intermediate  focal  lengths,  they  w*ould 
form,  at  the  same  place,  lines  of  intermediate  lengths,  and 
the  image  of  the  round  spot  of  light,  if  caught  on  a screen 
at  this  distance,  would  form  a horizontal  oval.  To  a 
retina  receiving  such  an  image,  the  round  point  of  light 
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would  appear  drawn  out  liorizoutallv.  Such  an  eye  is 
called  astigmatic,  l>eeause  uuahle  to  see  a jKunt  as  such  ; 
all  round  points  api^earin^f  drawn  out  more  or  less  inh» 
lines. 

A little  reflection  will  show  that  in  the  same  case,  at 
the  ftx^al  point  of  the  horizontal-plane  rays,  the  rays  of 
the  vertical  plane  will  already  have  met  and  crosstnl,  and 
that  the  ima^n?  at  this  jsunt  will  form  a vertical  oval. 

If  the  screen  In-  jdaeetl  midway  U*twt>en  thew*  two 
extreme  i>oint8,  the  imaK<*  will  1h*  circular,  hut  hlurr*Ml, 
Un-aust'  the  vertical-plane  rays  will  have  cross^sl  ami 
lH‘>^un  to  separate,  while  the  horizontal  ones  will  not  yet 
have  met,  and  tm-h  s»*t  will  U*  equally  distant  from  its 
fiK'Us.  The  meridians  of  the  astij,nnatic  nuslium  which 
refract  most  (short«*st  ft>eus)  and  least  (longest  focus) 
are  the  “ pritici^Hil  meruiuint."  The  distance  lx*twt*en 
their  f«K*i  is  the  "focal  intcrral,”  and  n*pn.‘st»nts  the  de^rt*** 
of.ast  i^natism. 

The  asti^nmtism  of  the  eye  may  Is*  regular  or  irretfulnr. 
In  retjular  atliyinaii*m,  the  meridians  of  ^r«*ah*st  and 
least  ivfnudive  j»ower,  " princi{>al  ineriilians,”  an*  always 
at  ri^ht  angles  to  each  other;  and  every  meridian  is  imirly 
a S4*^finent  of  a circle.  Of  the  princii>al  meridians,  th«* 
most  ivfrm'tive  (the  one  with  shortest  f<H-al  length)  is,  as 
a rule,  vertical,  or  nearly  so,  and  the  K*ast  refnu’tive,  then*- 
fon*,  horizontal,  or  m*arly  so.  The  com»*a  is  the  princijial 
st*at  of  this  asymmetry.  The  crystalline  lens,  however,  is 
als4»  astigmatic,  t«»  a less  de^rn***,  and  its  meridians  of 
^i>*atest  and  least  curvatun*  are  usually  so  arranp*<l  as  in 
some  dej^ree  to  neutralise  thost*  of  th«*  comeii ; it  thus 
jttirtially  com.*cts  the  corneal  ernir.  Comeal  astigmatism 
is  often  causiHl  hv  oj)eration8  for  catara<*t  or  iri<lectomv 

(p.  181). 

R**^Milar  astij^uatism  is  corre<-P*<l  hy  a lens  which 
equaliws  the  n*fra«*tion  in  tin*  two  principal  meridians. 
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Such  a lens  must  be  a segment  of  a cylinder,  instead  of, 
like  an  ordinary  lens,  a segment  of  a sphere.  Ravs 
traversing  a cylindrical  lens  in  the  plane  of  the  axis  of  the 
cylinder  are  not  refracted  since  the  surfaces  of  lens  in 
this  direction  are  parallel;  but  rays  traversing  it  in  all 
other  planes  are  refracted,  more  or  less,  and  most  in  the 
plane  or  meridian  at  a right  anghj  with  the  axis. 

Irregular  astigmatism  may  be  caused  either  by  irregu- 
larities of  the  cornea,  arising  from  ulceration,  inflamma- 
tion, or  conicity*  (p.  123);  or  by  various  conditions  of 
the  crystalline  lens,  such  as  differences  of  refraction  in  its 
various  sectors,  tilting  or  lateral  dislocation  of  the  lens,  so 
that  its  axis  no  longer  corresponds,  as  it  should  nearly  do, 
with  the  centre  of  the  cornea.  Irregular  astigmatism 
causes  much  distortion  of  the  ophthalmoscopic  image, 
e8j)ccially  when  the  object  lens  is  moved  from  side  to  side. 
It  is  seldom  much  benefited  by  glasses. 

Returning  to  IteguJar  Astigmatism,  it  ivill  be  seen  that 
the  optical  condition  of  the  eye  depends  upon  the  position 
of  the  retina  in  respect  to  the  focal  interval.  In  the 
following  diagram  (Fig.  114)  let  the  most  refractive 
meridian  l>e  vertical,  and  its  focus  be  called  a,  the  least 
refracting  meridian  horizontal  and  its  focus  h.  (The 
astigmatism  is  here  represented  as  caused  by  altered  posi- 
tion of  the  retina  in  different  planes,  instead  of  by  altered 
curvature  of  the  cornea  in  different  planes,  the  diagram 
being,  of  course,  only  intended  to  aid  the  com])rehension 
of  the  principle.)  (1)  Let  a fall  on  the  retina  (1,  Fig. 
114),  and  h,  therefore,  behind  it.  There  is  E.  in  the 
vertical  meridian,  and  therefore  H.  in  the  horizontal  meri- 

• There  can  be  little  doubt  from  clinical  observation  with  a re- 
fraction ophthalmoscope,  that  corneal  As.  is  often  complicated  by  the 
curvature  of  each  meridian  being  naturally  more  or  less  elliptical 
instead  of  circular,  and  this  without  any  tendency  towards  “ conical 
cornea,”  as  commonly  understood. 
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dian ; this  is  simple  H.  As.  (2)  Let  b fall  on  the  retina 
(2,  Fi^.  114),  and  a in  front  of  it.  The  horizontal  meri- 
dian is,  thendore,  E.,  and  the  vertical  meridian  M.  ; 
simple  M.  As.  (3)  I^'t  a and  6 l>oth  lie  l>ehind  the  retina 
(3,  Fij?.  114),  There  is  H.  in  Iwth  meridians,  hut  more 
in  the  horizontal  than  the  vertical  meridian  ; compound 
H.  As.  (4)  a and  b are  l>oth  in  front  of  the  retina  (4. 
Fiff.  114).  There  is  M.  in  lK»th  meridians,  hut  mon*  in 


% # « 

3 I 5 2 <4 


Fio.  114. 

the  vertical  than  the  horizontal  ; compound  M.  As.  (5)  a 
is  in  front  of  the  ndina.  and  b Ivhind  it  (5,  Fij^.  114). 
Tlu*r«‘  is  M.  in  the  vertical  and  H.  in  the  horiztmtal  meri- 
dian ; inixtsl  As. 

The  j^'iieml  symptoms  of  As.  i\‘wmhle  thos4*  caus«sl  hv 
the  simpler  defects  of  refraction ; hut  attention  to  the 
jvatient's  complaints,  and  to  the  manner  in  which  he  uses 
his  eyes,  will,  in  the  higher  d<*^vs,  often  ^ive  the  clue  to 
its  presence.  Low  dt'^ret's.  esjKvially  of  simple  H,  As., 
often  ffive  rist*  hi  no  inconvenience  till  rather  late  in  life. 
As.  is  most  commonly  met  with  in  connection  with  H., 
liecause  H.  is  so  much  commoner  than  M.  But  it  is  said 
to  occur  with  ^reah*r  relative  fnvjuency  in  M.,  when,  if 
coinjtlications  lx*  pn*seut,  it  may,  if  not  of  high  d»*gree,  lx* 
n*adily  overlooktHl  unless  8|K*cially  sought  for.  The  higher 
grades  of  As.  cause  much  inconvenience,  no  olijects  lx>ing 
sivn  ch*arly  ; and  spherical  glasses,  though  of  usi*  if  the 
As.  lx*  conijiound.  are  m*arly  us4*less  if  it  lx*  simple.  As. 
is  always  to  lx*  sus|)e<‘t<.Hl  if,  with  the  lx*st  attainahle 
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spherical  glasses,  distant  vision  is  less  improved  than  it 
ought  to  be  (supposing,  of  course,  that  no  other  changes 
are  present  to  account  for  the  defect).  No  definite  rule 
can  lx?  laid  down  as  to  the  degree  of  defect  which  should 
raise  the  suspicion  of  As.  ; indeed,  in  the  higher  degrees  of 
even  simple  M.  and  H.,  acuteness  of  vision  is  often  below 
normal  (j>p.  240  and  307).  It  is  possible  that  in  young 
persons  with  vigorous  accommodation  the  astigmatism  of 
the  cornea  is  partly  corrected  by  the  ciliarj"  muscle  acting 
unequally  on  the  different  meridians  of  the  lens,  and  that 
the  seemingly  greater  frequency  of  astigmatism  in  the 
presbyopic  is  due  to  the  impairment  of  this  power. 

As.  may  be  measured  either  by  trial  with  glasses,  by  the 
shadow  test  (i».  57),  or  by  ophthalmoscoi)ic  estimation 
(p  53)  of  the  refraction  of  the  retinal  vessels  in  the  two 
chief  meridians.  A comparatively  easy  qualitative  test  is 
found  in  the  apparent  shape  of  the  disc,  which,  instead  of 
b(‘ing  round,  is  more  or  less  oval.  In  the  erect  iniiige  the 
long  axis  of  the  oval  corresponds  to  the  meridian  of 


greatest  refraction,  and  is  therefore,  as  a rule,  nearly 
vertical  (Fig.  115). 


Tig.  115. — Erect  imnge  of  disc  in 
Astigiuatisin,  with  meridian  of 
greatest  refraction  nearly  ver- 
tical. (Weeker  and  Jaeger.) 


Fig.  116. — The  same  disc, 
seen  by  the  indirect 
method.  (IVecker  and 
Jaeger.) 
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In  the  inverted  iiua4?e  (Fig.  lit))  the  direction  of  the 
oval  is  at  right  angles  to  the  alx»ve,  j)rovided  that  the 
object  lens  be  nearer  than  its  own  fixral  length  to  the  eye. 
As.  is  suspected  when,  in  the  erect  image,  an  undulating 
retinal  vessel  apj)ear8  clear  in  some  [>arts  and  indistinct  in 
others,  an  apj>earance  which  may  be  taken  for  retinitis  if 
the  examination  be  confined  to  the  erect  image.  It  may  be 
imitaU*)!  by  looking  at  a wavy  line  through  a cylindrical  lens. 

In  the  indirect  examination  the  sha|>eof  the  disc  changes 
on  withdrawing  the  lens  from  the  j>atient’s  eye.  It  will  U* 
rememlH‘rt*d  that  in  M.  the  imagi*  increases  as  the  lens  is 
withdrawn  (p.  2),  that  in  K.  its  size  rmiiains  the 

same,  whilst  in  H it  diminishes  (Fig.  lOd).  Thus  in  a 
case  of  simple  M.  As.  in  the  vertical  meridian,  that  dimen- 
sion of  the  disc  which  is  seen  through  the  vertical  meridian 
will  enlarge*  on  distancing  the  lens ; from  Wing  oval  hori- 
zontally, when  the  lens  is  close  to  the  eye,  it  becomes  first 
round  and  then  oval  vertically  on  withdrawing  the  lens. 
In  the  other  forms  of  As.  the  same  holds  tnie ; the  image 
enlarg«*s,  either  absolutely  as  in  M.  As  , or  rolatively  as  in 
H.  As.,  in  the  dire<'tion  of  the  most  ndraeling  m**ridian. 

The  subjective  tests  for  As.  aro  very  numerous,  but  all 
de|s>nd  on  the  fac't  that  if  an  astigmatic  eye  KH»k  at  u 
numiKT  of  lim*s  drawn  in  different  dinvtions,  some  will  l>e 
seen  more  cltsirly  than  others.  The  form  of  this  test  is 
not  a matter  of  great  consiNjuenw,  pn>vid<*d  that  the  lines 
are  clear,  not  too  fine,  and  an*  easily  visible  with  alK>ut 
half  the  normal  V.  at  from  3 m.  to  fi  m.  The  fonns  n*- 
H<‘mbling  a chs*k-face  with  Udd  Roman  figun*s  at  tin*  ends 
of  the  radii  an*  very  convenient,  and  I profer  the  j»att4*ru 
nH**»mmeudi*)l  by  Mr.  Hrmlenell  Cart«*r  (see  Apjs*ndix)  to 
any  other  that  I have  ow'd.  On  this  face  are  thn-t*  (liirallel 
black  lines  st*|)arattHl  by  )*«|ually  wi<le  white  sj)a<*)*s,  and 
which  collectively  form  a “ liand  ” that  can  lx*  turne«l 
round  into  the  |)Ositious  of  lx*st  and  worst  vision. 
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The  easiest  case  for  estimation  is  one  of  simple  H.  As., 
in  which  the  eye  is  under  atropine.  Many  cases  of  simjde 
M.  As.  are  almost  as  easy  to  test.  In  a given  case  let  the 
eye  be  E.  in  the  vertical  meridian,  and  H.  in  the  horizontal. 
With  Acc.  paralysed,  rays  refracted  by  the  vertical  meridian 
will  be  accurately  focussed  on  the  retina,  whilst  the  focus 
of  those  refracted  by  the  horizontal  meridian  will  be 
l)ehind  the  retina  (Fig.  114,  1),  and  consequently  form  on 
it  a blurred  image.  Now  the  rays  which  strike  in  the 
plane  of  the  vertical  meridian  are  those  which  come  from 
the  borders  of  horizontal  lines ; hence  the  patient  under 
consideration  will  see  the  lines  at  a distance  of  3 m.  to  6 m. 
quite  cleai'ly  when  the  “ hand  ” is  horizontal,  except  their 
ends,  which  will  be  blurred.  The  rays  which  strike  in  the 
plane  of  the  horizontal  meridian  are  those  which  proceed 
from  the  sides  of  vertical  lines,  and  as  this  meridian  is 
hypermetropic,  the  lines  in  the  “ hand,”  when  placed 
vertically,  will  lie  indistinct,  except  their  ends,  which  will 
be  sharply  defined.  We  now  leave  the  “ hand  ” vertical, 
and  test  the  refi-action  for  the  lines  in  this  position  {i.  e. 
for  the  horizontal  meridian)  in  the  ordinary  way  (p.  319,  2), 
and  find,  e.  g.,  that  with  + 2 D.  they  are  seen  most  clearly, 
though  not  perfectly.  On  substituting  for  the  spherical 
glass,  + 2 D.  cylinder  with  its  curvature  horizontal  ( i.  e.  its 
axis  vertical),  the  lines  of  the  hand  and  all  the  figures  on 
the  clock  will  be  seen  perfectly;  the  vertical  lines  and 
figures  will  be  seen  through  the  horizontal  meridian  cor- 
rected by  the  cylinder  lens,  and  the  horizontal  figures 
through  the  unaided  vertical  meridian,  the  rays  which  pass 
through  the  cylinder  in  this  meridian  not  being  refracted. 

In  a case  of  simple  M.  As.  in  the  vertical  meridian  the 
lines  of  the  ” hand  ” will  be  dull  or  invisible  when  hori- 
zontal, Avhilst  when  vertical  they  will  be  clear.  On  trial  a 
concave  cylinder  will  be  found,  which  with  its  curvature 
vertical  (axis  horizontal)  makes  the  lines  of  the  hand 
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(|uiU?  clear  when  horizontal,  and  all  the  figures  quite 
phiin. 

TIk*  cases  of  compound  and  mixed  As.  are  less  easily 
dt*alt  with  by  this  test.  It  is  generally  lx*st  to  find,  in 
the  usual  way,  the  spherical  glass  which  gives  the  In^st 
result  for  the  distant  tyj^es,  and  then,  arming  the  eye 
with  this  glass,  to  test  for  As.,  with  the  clock-face  and 
cylindrical  lenses,  as  in  the  simple  cases  describetl  alx>ve. 
As  the  letters  of  Snellen’s  distant  ty|x.‘S  are  made  up  of 
lines  running  in  various  directions.  As.  tan  be  very  well 
tested  with  these,  and  in  actual  practice  the  clock-face  is 
not  necessary  in  most  cases. 

We  may  use,  instead  of  a cylindrical  glass,  a narrow 
slit  in  a round  plate  of  metal,  which  can  In?  plactnl  in  the 
direction  of  either  of  the  chief  meridians,  the  spherical 
glass  being  then  found  with  which,  in  each  meridian,  the 
jMitient  sees  best.  One  chief  meridian  may  be  ascertained 
by  finding  the  direction  of  the  slit  which  gives  the  best 
sight  with  the  spherical  glass  chosen  in  the  pndiminarv 
examination,  and  the  other  meridian  l>y  finding  the  glass 
wliich  gives  the  U*st  result  with  the  slit  at  a right  angle  to 
the  fonner  dinvtion. 

Another  metluMl  (that  »>f  Juval)  consists  in  making  the 
{Kitient  highly  myopic  for  the  time  U*iug,  by  means  of  a 
convex  lens  (unless  he  In*  myopic  alrea^ly)  ; then  accu- 
rately finding  his  far  ]>oiut  for  the  h*ast  myopic  meridian, 
and  lastly  finding  the  concave  cylinder  which  is  ne<*ded  to 
nsluce  the  op|K>site  meridian  to  the  same  ndraction. 

Ophthalmoscopic  I'stimation  and  retinosc’opy,  however, 
siive  much  time,  es|)e<-ially  in  mixetl  As.  If  As.  lx*  nita- 
simHl  by  direct  ophthalmoscopic  examination,  we  mav 
ivmemlxT  that  the  axis  of  the  comrting  cylinder  will  li** 
{kurallel  to  the  vessel  used  as  a guide  to  either  of  the  chief 
meridians  ; and  tliat  in  retinoscopy  the  same  axis  is 
parallel  to  the  ed<je  of  the  shadow.  Thus  if  a vertical 
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vessel  he  clearly  seen  with  + 2 I).,  the  horizontal  vessels 
beiiif'  best  seen  with  no  lens,  retinoscopy  will  also  show 
H.  2 D.  for  the  shadow  moving  horizontally,  i.  e.  with  a 
vertical  edf^e,  and  the  patient  will  choose  a cylinder  of 
+ 2 D.  with  its  axis  vertical,  i.  e.  its  curvature  horizontal 
because  the  horizontal  meridian  of  his  eye  has  H.  2 D , 
the  vertical  meridian  lieing  E. 

Wliatever  means  be  employed,  the  degree  of  As.  is 
expressed  by  the  difference  between  the  glasses  chosen  for 
the  two  chief  meridians ; or  by  the  cylindrical  lens  which, 
added  to  the  chosen  8j)herical,  gives  the  Ix^st  result  for  the 
lines  or  the  distant  types.  When  cylindrical  glasses  are 
ordered  the  whole  of  the  astigmatism  should  be  corrected. 
It  is  not  usually  necessary  to  correct  astigmatism  of  less 
than  1 II. ; but  exceptions  to  this  rule  are  not  uncommon, 
some  patients  deriving  marked  relief  from  the  correction 
of  lower  grades. 

Vision  is  often  defective  in  As.,  and  in  the  high  degrees 
we  are  often  obliged  to  be  content  with  a very  moderate 
improvement  at  the  time  of  examination.  This  may  some- 
times l>e  explained  by  the  retina  never  having  received 
clear  images,  i.  e.  never  having  l>een  accurately  practised 
(p.  240)  ; V.  ill  such  cases  often  improves  after  proper 
glasses  have  l>een  worn  for  some  months.  In  other  cases 
irregular  As.  is  the  cause  of  the  defect.  Much  also  dei)eiids 
on  the  intelligence  of  the  patient ; some  persons  arc*  far 
more  appreciative  of  slight  changes  in  the  power,  or  in  the 
direction  of  the  axis,  of  the  cylinder  than  others,  and  this 
aj):irt  from  the  absolute  acuteness  of  sight. 

Vncqnal  refraction  in  the  two  eyes  {An-iso-mctropia). — 
It  is  common  to  find  that  one  eye  has  more  H.,  more  M., 
or  more  As.  than  its  fellow ; or  that  one  is  normal  while 
the  other  is  ametropic.  When  the  difference  is  not  more 
than  is  represented  by  1-5  D.,  and  V.  is  good  in  both  {see 
p.  240),  the  refraction  may  with  advantage  be  equalised  by 


XX 


ASTIGMATISM 


329 


the  j'lasses  which  correct  each  eye,  aud  the  develop- 
ment of  divergent  squint  (p.  341,  3)  may  sometimes  lx* 
prevented  by  the  increaseil  stimulus  to  binocular  vision 
thus  given.  But  e^jualisatiou  is  seldom  {><>88ible  if  the 
difference  Ik*  greater,  though,  esj)ecially  in  myopic  cases, 
advantage  is  sometimes  gaineil  by  partial  t*qualisation.  On 
the  other  hand,  some  jxatients,  probably  those  who  do  not 
jm>88«?88  bimx'ular  vision,  will  not  jK*rmit  even  a jiartial 
equalisation.  When  no  attempt  is  made  to  harmonist*  the 
eyes,  the  spectacles  ordert*d  should  suit  the  le»n  ametn>]iic 
eye.  Often,  when  one  eye  is  E.  and  the  other  M.,  each  is 
used  st*|»arately  for  different  di8tunet*8,  ami  lH>th  remain 
|K*rfect ; but  if  one  Ik*  As.  or  veiy*  H.  it  is  generally  defec- 
tive from  want  of  use. 

t’untmry  to  wliat  niiifht  be  expected,  anisuinetropia  i<  ■cliloin,  if 
ever,  corrected  by  unequal  actiuii  of  the  two  ciliary  muscles. 

PRESBYOPIA  (Pr.) 

Presbyopia  (old  sight,  often  callt*tl  hmg-sight  ”)  is  the 
n*sult  of  the  gnolual  reet'ssion  of  /»,  which  tak«*s  plact*  as 
life  advaiuvs.  and  which  causes  curtailment  of  tin*  range  or 
amplitude  of  Ace.  (p.  25).  From  the  age  of  ten  (or 
earlier)  onwards,  />  is  constantly  rtKKKliug  fnmi  the  eve. 
When  it  has  rt*acht*tl  9"  (22  cm.),  i.e.  when  cl»*ar  vision  is 
no  longi*r  {sissible  at  a shorter  distance  than  22  cm.,  Pr.  is 
said  to  have  Ixgun.  The  standard  is  arbitrary,  22  cm. 
having  Ikk-ii  lix«*d  by  gi*neral  agnement  as  the  jsiint  Is-yond 
which  p cannot  Ik*  n.*move«l  without  smne  inwnvenience. 
the  jMiint  where  agt*  lH*gins  to  tell  on  the  j)ractical  efficiency 
of  tlie  eyes  unless  glass«*s  an*  woni.  In  the  normal  eve 
this  jsiint  is  nwlunl  s<jon  after  forty,  and  the  rate  of 
diminution  is  s»>  uniform  that  tin*  glasses  n*<piinsl  to  l>ring 
p to  22  cm.  may  often,  if  neci-ssary,  lx*  deU*rmiiu*d  merelv 
fn.nu  the  patient’s  age.  But  as  there  are  exceptions  to 
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this  rule,  even  for  normal  eyes,  and  as  allowance  has  to  be 
made  for  any  error  of  refraction  (H.  or  M.),  it  is  unsafe  in 
practice  to  rely  upon  age  except  as  a general  guide. 

The  slow  failure  of  Acc.,  causing  Pr.,  depends  upon 
senile  changes  in  the  lens,  which  render  it  finner  and  less 
elastic,  and  therefore  less  responsive  to  the  action  of  the 
ciliary  muscle.  There  can  Ije  little  doubt,  however,  that 
failure  of  the  ciliary  muscle  itself,  or  of  its  motor  nerves, 
also  forms  an  important  factor  in  those  cases  where  Pr. 
comes  on  earlier  or  more  quickly  than  usual ; but  it  is  a 
curious  fact  that  in  these  cases  of  jireniature  Pr.  the 
mobility  of  the  iris  is  not  affected  (^ee  also  p.  261). 

As  Pr.  depends  on  a natural  recession  of  the  near  point, 
it  occurs  in  all  eyes,  whether  their  refraction  be  E.,  M.,  or 
H.  In  M.,  however,  Pr.  sets  in  later  than  in  a normal  eye, 
because  for  the  same  range  of  Acc.  the  region  is  always 
nearer  than  in  the  normal  eye.  In  H.,  on  the  contrary,  Pr. 
is  reached  sooner  than  is  normal,  because  for  the  same 
raiige  of  Acc.  the  region  is  always  further  than  in  the 
normal  eye.  Thus  in  an  E.  eye  a power  of  Acc.  = 4’5  D. 
gives  a range  from  r = infinity  to  p = 22  cm.  (the  focal 
length  of  4 5 D.,  see  p.  25),  i.  e.  Pr.  is  just  about  to  begin ; 
at  set.  50,  Acc.  = 2’5  D.,  and  p = 40  cm.  (the  focal  length 
of  2'5  D.).  In  a case  of  M.  3 D.,  set.  50,  the  range  being 
= 2'5  D.,  the  region  of  Acc.  lies  between  33  cm.  (the  r for 
this  eye)  and  18  cm.  (-=  focal  length  of  3 + 2'5,  or  5'5 
D.)  ; Pr.  has  not  yet  begun.  In  a case  of  H.  3 D.  with 
4'5  D.  of  Acc.  3 D.  of  it  are  used  in  correcting  the  H.,  i.  e. 
in  bringing  r to  infinity,  and  only  P5  D.  remains ; p is 
therefore  at  66  cm.  (=  focal  length  of  4 5 - 3,  or  P5  I>.), 
and  a + lens  of  3 D.  is  needed  to  bring  p to  22  cm. ; there 
is  Pr.  = 3 D.  The  only  cases  in  which  Pr.  cannot  occur 
are  in  M.  of  more  than  4'5  D.  Thus  if  M.  = 7 D.,  r is  at 
14  cm.,  and  though,  wdth  advancing  years,  p wfill  recede  to 
14  cm.,  it  cannot  go  further,  cannot  reach  22  cm. ; the 


XX 


I’RESBYOI'IA 


331 


pjitk-ut,  who  never  could  stv  at  a greater  distance  than 
14  cm.,  has  simply  lost  the  jH)wer  to  s<.*e  at  a shorter  dis- 
tana*.  Fig.  117  shows  these  facts  in  a graphic  manner. 

Treatment. — Convex  8{H*ctacles  are  found,  by  the  aid  of 
the  Table  at  p.  332,  with  which  the  i>atieut  can  read  at 
22  cm. 

In  pra<'lice  it  is  always  {ulvisal)le  to  examine  for  H.  or 
M.,  by  taking  the  distant  vision,  and  trying  the  |>atient  for 
m.  H.  (p.  318)  and  M.  (p.  310).  If  m H be  found,  arm 
tlie  patient  with  the  glass  which  neutralises  it  and  makes 
him  E.,  and  then  add  the  convex  glass  that  should,  by  tlie 

Fro.  117. — R<>(rion  «n<l  rntree  of  .\c<*.  in  K.,  M.,  and  M. 


of  Acc.  diminithea  with  a^e. 


’1  ho  nuiiihrr*  aloii^  the  top  the  rarijfe  of  Acc.  in  D;oplr«‘»  from 
iiitiiiity  ( X ) (or  Wynid  it  in  11.)  to  15  D.  The  iiuinber*  beyond 
X ropreamt  I)iu|itres  of  Acc.  iu‘ce»*nry  to  correct  H.  Obaerre 
that  the  rang*  of  Ai-c.  ia  alwnya  the  aanie  at  the  fame  ngp,  though 
ita  region  varica  with  the  re'‘raction  of  the  eye. 

Table,  1h.‘  riMpiired  to  bring  p to  22  cm.  If  M.  Ik*  found, 
subtract  its  amount  from  the  corresj>onding  convex  glass. 
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111  prescribing  for  Pr.  we  must  often  order  rather  less 
than  the  full  correction.  For  instance,  if  Acc.  be  almost 
entirely  lost,  p is  practically  removed  to  r,  and  the  glass 
which  will  bring  p to  22  cm.  will  also  bring  r to  the  same, 
or  nearly  the  same  point,  and  the  patient  will  be  able  to 
see  clearly  only  just  there.  Now,  22  cm.  is  too  near  for 
sustained  vision,  and  such  patients  often  prefer  a glass 
which  gives  them  a near  point  of  from  30  to  40  cm.  (12" 
to  16"),  though  in  choosing  it  they  sacrifice  the  power  of 
easily  reading  very  small  print.  The  difficulty  experienced 
by  these  patients  in  reading  with  glasses  which  give  p = 
22  cm.  dei)ends  on  the  unaccustomed  strain  thereby  thrown 
on  the  internal  recti  ; and  it  may  be  removed  or  lessened 
by  adding  to  the  convex  glasses,  prisms,  with  their  bases 
towards  the  nose  (Fig.  16)  ; or  by  decentering  the  ordi- 
nary convex  lenses  inwards  (Fig.  17). 

Presbyopia  Table  for  Emmetropic  Eyes 


Diatauce  of  I’r.  expressed  by  tbe  lens 


Age. 

p- 

iiecessiiry  to  bring  p to 
22  cm.  or  9". 

cm. 

Inches. 

Dioptres. 

Piiris 

In  ell  Scnle. 

40 

. 22  . 

9 

0- 

0 

45 

. ..28  ..  .. 

11 

...  + 1- 

-f-3* 

50 

43  . 

17 

o. 

I 1 _ 

55 

..67  . .. 

27 

3- 

60 

200 

72 

4- 

1 

65 

infinitv  

4-5  ... 

1 

70 

acquired  H.  = 1 P. 

5-5  ... 

' h 

75 

„ H.  = 1-5  1). 

6- 

1 

80 

„ H.  = 2-5  D. 

7- 

1 

1 ” 
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CHAPTER  XXI 

8TEABI8MU8  AND  OCULAR  PARALYSIS 

Strabismus  exists  whenever  the  two  eyes  are  not  (as 
they  ought  to  l>e)  clireeted  towards  the  same  object.  The 
eye  is  “ directed  towards  " an  object  when  the  image  is 
formed  on  the  most  sensitive  |>art  of  the  retina  (the  yellow 
sjiot);  the  straight  line  joining  the  wntre  of  this  image 
with  the  centre  of  the  object  is  the  “visual  axis”  (see 
f(K>tnote  to  j).  34).  The  aidkm  of  the  is-ular  mu8ch*s  is 
normally  such  as  to  kwp  lx>th  visual  lines  always  direct4.*d 
to  the  object  under  r»‘gartl,  binocular  but  singh*  vision 
l*eing  the  rt‘sult.  Although  each  eye  receivt‘8  its  own 
image,  only  one  obje<-t  is  pen-eivcnl  by  the  sensorium, 
lHH*ause  the  imagi's  are  formtxl  on  ]«arts  of  the  retina? 
which  “ corresjH)nd  ” or  are  “identical”  in  function,  i.  e, 
which  are  fk>  plactHl  that  they  always  receive  identical  and 
simultaiuxjus  stimuli. 

But  if,  owing  to  faulty  ai'tiou  of  one  or  mon*  of  the 
muscles,  one  eye  deviate,  and  the  visual  lines  ct*ase  to  1h? 
dirt>ct»sl  towanls  the  same  object,  the  image  will  no  longer 
lx*  fonnwl  on  the  y.  s.  in  Indh  eyes.  In  one  of  them  it 
must  fall  on  some  other  and  non-identical  j>art  of  the 
n'tina,  and  the  rt'sult  is  that  two  images  of  the  same 
object  are  seen  (Diplopia,  p.  36).  In  Fig.  118  y is  the 
y.  s.  in  each  eye,  and  the  visual  line  of  the  R.  eye  (the 
thick  dotted  line)  deviates  inwards;  hence  the  image  of 
the  object  (o6.)  which  is  fomuHl  at  y in  the  L.  eve,  will  in 
the  R.  eye  fall  on  a non-identical  j»art  to  the  inner  side  of 
y.  ob.  will  be  seen  in  its  true  ]>osition  by  the  L.  eye. 
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To  the  R.  eye,  however,  it  will  appear  to  be  at  F.  oh., 
because  the  part  of  the  R.  retina  which  now  receives 
the  image  of  oh.  was  accustomed,  when  the  eye  was 
normally  directed,  to  receive  images  from  objects  in  the 


KlO.  118. — Shows  the  position  of  the  double  iinnges  in  diplopia  from 
convergent  or  crossed  strabismus.  The  images  are  homony  mous, 
or  correspond  in  posilion  to  the  eyes. 

position  of  F.  oh. ; and  in  consequence  of  this  early  habit 
F.  oh.  is  the  position  to  which  every  image  formed  on  this 
part  of  the  retina  is  referred. 

Hence  if  the  eye  deviate  towards  its  fellow  (convergent 
squint — as  in  Fig.  118),  the  false  image  will  seem  to  the 
squinting  eye  to  be  in  the  opposite  direction ; the  image 
( F.  oh.)  for  the  R.  eye  being  referred  to  the  patient’s  R., 
and  that  for  the  L.  eye  (oh.)  to  his  L. ; in  convergent  or 
crossed  strabismus  the  double  images  correspond  in  posi- 
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tion  to  the  eyes,  or  are  homonymous. — Similar  reasoning 
will  show  that  if  thj  eye  deviate  away  from  its  fellow 
(F’ig.  119,  divergent  squint),  the  jiosition  of  the  double 


KlO.  119  of  double  in  divergent  •lrabi«inn«. 

Tlio  image*  are  rrosaed. 

images  must  U«  r*‘venwil.  and  the  image  Udonging  to  the 
It.  eye  a|)|H»nr  to  lx>  to  the  left  of  the  other  ; hence  in 
diverg»*nt  sipiint  the  <louble  iinagi's  an*  crossed. 

Sime  the  imagi*  of  oh.  in  the  wjuinting  ( U.)  eye  is  formwl 
on  a jKirtion  of  the  retina,  mon*  or  less  distant  from  the 
most  jH>rf*>ct  }»art  (the  y.  s.),  it  will  not  apj>ear  so  clear  or 
so  bright  as  the  image  fonneil  at  the  y.  s.  of  the  sound  (or 
■‘working”)  t*ye;  it  is  ealhsl  the  “ fals<*  ” image,  that 
fornusl  in  the  working  eye  Isdiig  the  “true”  one  The 
gi\‘ater  tlie  deviation  of  the  visual  line  (r.  c the  greater 
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the  squint)  the  wider  apart  will  the  two  imaf^es  appear 
and  the  less  distinct  will  the  “ false  ” iinaj^e  be. 

The  y.  s.  (y)  of  the  squinting  (R.)  eye  will  receive  an 
image  of  some  different  object  lying  in  its  visual  line 
(shown  by  the  thick  dotted  line)  ; this  image,  if  suffi- 
ciently marked  to  attract  attention,  will  be  seen,  and  will 
aj)pear  to  lie  upon  the  image  of  ob.  seen  by  the  “ working  ” 
(L.)  eye;  two  equally  clear  objects  will  lx;  seen  super- 
imposed. But,  as  a rule,  only  one  of  these  images  is 
attend(“d  to,  the  perception  of  the  other  being  habitually 
suppressed,  even  sooner  than  that  of  the  “ false  image  ” 
(}).  238)  ; the  sui)pres8ed  image  always  belongs  to  the 
squinting  eye. 

Squinting  is  not  always  accompanied  by  double  vision 
bi‘cause  : — (1)  if  the  deviation  l>e  extreme,  the  fals(*  image 
is  formed  on  a very  peripheral  part  of  the  retina,  and  is 
so  dim  as  not  to  l>e  noticed  conversely,  the  less  the 
scpiint  the  more  troublesome  is  the  diplopia,  when  present; 
(2)  as  already  mentioned  (p.  239),  aftt'r  a time  the  “ false 
image  ” is  suppressed  ; or  the  eye  may  have  been  very 
defective  before  the  squint  came  on. 

For  the  method  of  examining  for  strabismus  and 
diplopia,  see  pp.  33  to  36. 

Strabismus  may  arise  from  any  one  of  the  following 
muscular  conditions  : — (1)  over-action;  (2)  weakness  fol- 
lowing over-use;  (3)  disuse  of  an  eye  whose  sight  is  im- 
perfect ; (4)  stretching  and  weakening  of  a tendon  after 
tenotomy  ; (5)  from  paralysis  of  one  or  more  of  the  mus- 
cles. 

Fuchs*  hiis  shown  that  considerable  variations  occur  in  the  attach- 
ments of  the  recti  and  obliqui  to  the  sclerotic.  Such  variations  in  tlie 
attachment  and  power  of  the  muscles  probably  operate  as  predis- 
posing causes  of  the  squint  in  groups  1,  2,  and  3. 

• Fuchs,  ‘Graefe’s  Arch.,’  x.xx,  abstracted  in  ‘Ophth.  Review,’ 
vol.  iv,  143  (1885). 
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1.  Over-action  of  the  internal  recti  f,'ives  rise  to  the 
^•onverp,•nt  stjuint  <»f  hyj>ermetroj»ia.  The  association  of 
conver^'ent  squint  witli  hv|>ennetro|)ia  was  first  ohservcnl 
l>y  Donders,  and  explained  hy  him  in  the  followdn^  wav  : — 
The  relationship  betw'e».*n  accommodation  and  converj^*nce 
is  a remarkably  close  one;  most  |»eople  are  unable  to 
accomimslab*  without,  at  the  same  time,  converxin^  their 
visual  axes.  Mon.*over  a ^‘iveu  dej^ree  of  atx‘omnu  slat  ion 
carries  w'ith  it  a constant  dt*jfree  of  con veiyenoi*.  Hv}>er- 
metrojit‘s  are  ol>li>^ed  to  ust*  their  Ace.  to  se*.*  even  distant 
thinjfs  clearly;  they  are  ^'i-nerally  unable  to  dissiH-iate  this 
Aoc.  fnmi  its  usual  amount  of  eonveixence.  So  that  in 
fixing;  an  objwt  at  W cm.  distam-e,  nsiuirinj;  Ace.  of  '2  I)., 
a hyjH‘rmetr(>is‘  of  2 D.  us4*s  4 D.  of  Ace.  in  onler  to  s«-«‘  it 
ch*arly.  liut  4 D.  of  Ace.  in  the  normal  eve  j;oes  with 
couver^'emv  for  a jioint  at  25  cm.  distance.  Such  a jktsoii, 
therefore,  lias  to  do  two  thin^^s  at  once,  to  look  at  an  objcrt 
distant  50  em.,  and  t<»  make  his  visual  axes  nu‘t*t  at  25  cm. 
The  former  ho  diies  by  dinvtinjf  an  eve  (e.y.  the  H.)  to 
the  objtrt  50  cm.  off;  the  latter  by  eonveixin^  the  visual 
axis  of  the  L.  so  that  it  nurts  that  of  the  K.  at  25  cm.  In 
this  i-ase  the  L.  eye  will  squint  inwards,  but  lioth  internal 
nrti  will  a«t  eipuilly  in  brinfrin|,f  alxuit  the  converj^'i'iiw 
and  Istth  eyi>s  will  us«>  as  much  aeeomm(Mlati<»n  as  a i*air  of 
normal  eyes  would  do  at  25  cm.  In  most  eas«‘s  the  squint 
always  afTis  ts  the  same  eye,  ami  this  is  p-nenillv  tu-eount4>4l 
for  by  some  oriKunal  deb*et  of  the  eye  its«*lf  (such  as  a 
hi^fher  dej^ret'  of  H.  or  As  . or  a corneal  o|«D-ity)  ; but 
IKM.ple  who  8iH‘  etjually  well  with  each  eye  (»ft4*n  S4juint  with 
either  indiffen*ntly  {(xlteniatiiiij  nymut).  This  explanation, 
thou;'h  it  oi'counts  for  a lar;,'**  numlHT  of  the  cas<*s  of 
concomitant  conver^ji-nt  s^piint.  is  not  a complete  one  — 
sipiint  is  not  pn-si*nt  in  every  of  H.;  it  is  not  alwavs 
most  markt*d  in  the  hij'hest  of  wjuint ; and  some 

cases  of  convergent  squint  (K*cur  in  Emm.  and  My. 

o> 
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Schweigt'er  believes  that  a want  of  muscular  balance  is  the 
main  cause  of  strabismus,  and  that  in  convergent  squint 
the  internal  recti  preponderate  over  the  external ; in  H. 
there  is  a congenital  tendency  towards  preponderance  of 
the  internal  recti,  and  in  myopia  of  the  external.  Hansen 
Grut  thinks  that  the  preponderance  is  dependent  on  the 
innervation  of  the  muscles.  In  cases  of  long  standing  the 
range  of  movement  of  the  squinting  eye  is  often  deficient. 

This  “ concomitant”  convergent  strabismus  (p.  33,  § 11) 
generally  conies  on  early  in  childhood,  as  soon  as  the  child 
begins  to  look  attentively  and  use  Acc.  vigorously  in  re- 
garding near  objects.  In  examining  cases  we  shall  be 
struck  by  finding  that  (a)  in  some  the  squint  is  noticed 
only  when  Acc.  is  in  full  use, — that  it  appears  and  dis- 
a[)pears  under  observation,  according  as  the  child  fixes  its 
gaze  on  a near  object  or  looks  into  siiace  (periodic  sqnhit). 

Periodic  squiut  often  occurs,  chiefly  wlien  tlie  cliild  is  nervous  or 
tired;  several  patients  have  assured  me  that  their  occasioual  con- 
vergent  squint  scarcely  ever  came  on  except  when  eating. 

(b)  In  others  the  squint  is  constant,  but  is  more  marked 
during  strong  Acc.  ; (c)  it  is  constant,  invariable,  and  of 
high  degree ; (d)  in  most  cases  patients  who  see  equally 
well  with  each  eye  often  squint  with  either  indifferently 
(alternatiiuj  squint).  The  squint  causes  diplopia,  and  to 
avoid  this  inconvenience  patients  for  the  most  part  soon 
learn  to  ignore  (or  “ suppress  ”)  the  image  formed  in  the 
squinting  eye,  the  result  usually  being  that  this  eye 
becomes  very  defective.  This  power  of  suppressing  the 
false  image  is  leiirnt  most  easily  in  very  early  life.  In 
alternating  squint  no  permanent  suppression  occurs,  and 
consequently  both  eyes  remain  good  (refer  to  arguments 
at  238). 

The  squint  sometimes  disappears  spontaneously  as  the 
child  grows  up ; this  might  be  explained  by  an  increased 
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j«)wer  of  dissociating  Acc.  from  convergence, or  hya  diminu- 
tion of  H.  from  elongation  of  the  eye,  or  hy  a general 
tendency  in  all  |>er8on8,  and  of  this  there  is  other  evidence, 
to  weakening  of  the  internal  recti  with  advancing  age. 

Treatment  of  convergent  hypermetropic  squint 

(a)  If  the  Hijuint  Ik*  ]>eriodic,  it  can  lie  cim*d  hy  the 
constant  use  of  sj»tH-ta<.-les  which  nearly  comvt  total  H. 

(b)  The  same  is  true  in  some  casc*s  where  the  scjuint, 
though  constant,  is  alternating  or  varies  in  degree,  1 icing 
greater  during  Ac*c.  for  near  than  for  distant  ohjtH-ts. 

(c)  If  the  s<iuiut  lie  constant  in  amount  and  of  S4.>me 
y»*ars’  standing,  ojM,*ration  is  usually  lu'cessary.  As  the 
s<iuinting  eye  is  then  usually  very  defective  (|».  238),  the 
removal  of  the  deformity  is  the  chief  ohjtnt  of  the  o|s‘ra- 
tion,  hiniK'ular  vision  Ixung  com|iaratively  Siddom  restonsl. 
Hence,  in  view  of  the  tendency  to  sjKmtaneous  curt*  alreadv 
mentionetl,  I think  it  lietter.  as  a rule,  not  to  ojenite  t»n 
children  lielow  theageof  six. esjJtvially  as  in  younger  children 
we  cannot  always  tell  whether  or  not  the  sijuint  lie  still 
jH*riodic.  The  most  rational  tn*«itmcnt  for  children  under 
four  (when  glasses  may  ofU*n  Is.*  U*gun)  is  to  ctiver  tin* 
eyes  alternately  with  a blind,  for  S4>mc  hours  daily,  to  ensure 
each  eye  Is-ing  alteniately  usetl  ; but  this  j.lan  tan  stddom 
lie  carritnl  out. 

When  ojK*ration  is  decidetl  u|Km,  it  is  a safe  rule  to 
divide  only  one  internal  n*ctus  at  a sitting.  At  the  end  of 
a few  weeks,  if  the  sijuint  still  In.*  wnsiderable,  the  o|K*rd- 
tion  is  jierforinetl  on  the  other  eve.* 

Muscular  asthenopia  or  a<  tual  divergence  is  verv  lik«*lv 
to  c-ome  on  some  years  later  if  lioth  tendons  an*  nec*<llcsslv 

• Hegulutioiia  for  opcrMtiiig  in  convergent  alr«l>i*miit  in  relation 
to  iU  degree  have  been  l^id  down  hy  various  autbor< ; recently  by 
ll'rnchbiTg  (‘Centralbl.  f.  1886,  p.  6). 
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divided,  [t  is  safer  to  leave  slij^lit  eoiiverf^ence  than  to  run 
this  risk.  (See  aho  Diverj^ent  Strahisnius.) 

2.  l.iiverf^ent  S(|uint  from  weakness  of  the  internal  recti 
(insufficiency  oj  converyence)  depends  upon  relaxation  or 
absolute  weakeninj'  of  the  internal  recti.  It  is  commonest 
in  M.,  but  is  not  infrecpient  in  H.,  and  even  in  E.  This 
form  of  sipiint  sets  in  f^radiially,  with  difficulty  in  using 
tlie  eyes  for  long  together  for  reading,  <itc.,  the  internal 
recti  not  being  able  to  keep  uj)  convergence  (muscular 
asthenopia)  ; in  this  stage  it  may  often  be  detected  l>y 
covering  one  eye  whilst  the  patient  looks  attentively  at 
some  near  object,  for  the  covered  eye  will  diverge  when 
thus  excluded  (latent  divergent  squint),  though  in  the 
interest  of  binocular  vision  convergence  may  be  maintained 
tor  a sliort  time  when  both  eyes  are  open.  The  position 
of  file  eyes  may  be  more  exactly  ascertained  by  the  use  of 
Maddox’s  rod.  The  image  of  a candle  dame  seen  through 
this  rod  appears  as  a long  band  of  light,  and  does  not 
excite  desire  for  binocular  fusion  of  images,  so  that  the  eyes 
take  up  i»ositions  in  regard  to  each  other  wliich  are  natural 
to  them.  If  the  rod  be  held  horizontally  before  one  eye 
and  a distant  candle  be  observed,  a vertical  band  of  light 
will  1)0  seen ; the  jiosition  of  this  band  with  regard  to  the 
flame  seen  with  the  other  eye  will  indicate  the  relative 
position  of  the  eyes.  Latent  divergent  strabismus  is  some- 
times a temporary  condition  due  to  over-use  of  the  eyes,  or 
want  of  general  vigour,  in  young  adults.  Anything  which 
lessens  the  importance  of  binocular  vision  predisposes  to 
divergent  squint,  e.  g.  defective  sight  of  one  eye  from  aniso- 
metropia. Latent  divergence  is  extremely  apt  to  pass 
gradually  into  manifest  jR'nnanent  divergent  squint.  In 
this  form  of  strabismus  the  eye  can  be  moved  into  the 
inner  canthus,  even  in  extreme  cases,  by  making  the  patient 
look  sideways,  though  not  by  efforts  at  convergence,  and  it 
is  thus  but  rarely  that  the  cases  simulate  paralysis. 
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Tenotomy  of  the  external  n*ctus,  and  even  “ advanoinnent  ” 
of  the  w»*aken('d  muscle,  are  «>ften  nee<h>«l.  In  slijjfht  cas<*8 
the  symptoms  are  8ometim<>s  «|uite  cunnl  by  wearinj'  prisms 
with  their  hast‘8  towards  the  nost*;  hut,  as  far  as  I know, 
one  can  seldom  pn^dict  success  with  any  (vrtainty  from 
their  use.  One  of  the  most  trouhlewune  features  in  mus- 
cular asthenopia  is  its  ^n'at  variability  with  the  patient’s 
state  of  health;  the  symptoms  s<imetimes  disupisnir  en- 
tirely in  a bracing  climab*,  retumin^j  as  mnni  as  the  }>utient 
comes  l>ack  b)  his  less  invi^^oratin^  home  air. 

3.  Strabismus  from  disus*>  is  also  nearly  alwavs  diver- 
>ft*nt,  de|»endin>f,  as  it  tbs:**,  on  ndaxation  of  the  intenial 
r»*etus.  It  (H*curs  in  caws  wh«*n»  <*«mvei>r<*n(v  is  m»  lon^*r 
of  S4*rvice,  as  when  one  eye  is  blind  from  ojvii'itv  of  the 
corm^,  or  t>ther  c*ause.  or  where  the  ndnudion  of  tlu* 
two  eyes  is  very  different  (p.  328).  Tenobuny  of  the 
extenial,  with  or  without  a<ivanwment  of  the  intenial  n*ctus 
may  U»  |H‘rfonne«l. 

4.  Strelchinff  and  weakenini;  of  the  internal  nrtus 
after  division  of  its  tendon  for  conveiyent  squint  mav  jfive 
rise  to  diverjf*»nce,  simulatiuj;  that  caus«*«l  by  panilvsis  of 
the  internal  rei-tus.  The  canincle  in  tlu'w  <‘as**s.  however, 
is  fjenerally  much  retnutt^l.  and  this,  to);«*ther  with  the 
history  of  a former  ojsTution.  will  pn-vent  any  mistake  in 
dia^jnosis.  Such  a squint  can  always  In*  leswm^l,  ami 
often  quite  reiuovtHl,  by  an  o|s*ration  for  remljustnient  or 
iMlvaucement  of  the  defindive  muscle. 

5.  Paralytic  nquint. — The  deviation  is  caus<><l  bv  the 
unop|K>se«l  action  of  the  sound  muscles.  \Vht*n  the  }jalsi<*<l 
muscle  tries  to  m-t,  the  en?  fails,  in  projs>rtion  to  the 
weakness,  to  move  in  the  re<|uirtHl  dinxdion.  In  manv 
cases  there  is  only  slij^ht  |Nm*siH,  and  the  n*sultin^  devia- 
tion is  t<K)  little  to  lx*  objectively  noticeable;  but  in  such 
cast's  the  <liplopia.  as  mentioiu*d  aln*ady,  is  very  trouble- 
84ime,  and  it  is  for  this  symptom  that  the  jiatient  comes 
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under  care.  Further,  in  these  slight  cases  the  symptoms 
often  vary  with  tlie  effort  made  hy  the  i>atient.  In  para- 
lysis of  the  third  nerve  tlie  several  branches  are  often 
affected  in  different  degrees,  and  the  strabismus  and 
<liplo])ia  are  then  complex.  When  paralysis  of  any  ocular 
muscle  is  of  long  standing,  secondary  contraction  of  the 
o])ponent  seems  sometimes  to  occur,  and  complicates  the 
symptoms.  Further  difficulty  in  diagnosis  is  occasionally 
caused  by  the  sound  yokefellow  ♦ of  the  paralysed  muscle 
acting  too  much,  in  obedience  to  efforts  made  by  the  latter  ; 
when  this  happens  the  squint  will  sometimes,  even  when 
both  eyes  are  uncovered,  affect  the  sound  instead  of  the 
par.ilysed  eye,  i.e.  it  will  alternate.  {Compare  Secondary 
Squint,  p.  33.) 

The  commonest  forms  of  }>aralytic  squint  are  due  to 
affection,  separately,  of  the  external  rectus  (sixth  nerve), 
8U})erior  oblique  (fourth  nerve),  or  of  one  or  all  of  the 
muscles  su{)plied  by  the  third  nerve  (internal  superior 
and  inferior  recti,  inferior  oblique,  levator  palpebr8B).f 

Paralysis  of  the  external  rectns  {sixth  nerve)  causes  a 
convergent  squint,  from  preponderance  of  the  internal 
rectus,  which,  except  in  the  slightest  cases,  is  usu.ally  very 
noticeable.  Movement  straight  outwards  is  impaired,  and 
if  the  paralysis  be  complete  the  eye  cannot  be  moved 
outwards  beyond  the  middle  line  of  the  palpebral  fissure. 
There  is  homonymous  diplopia ; the  two  images,  when  in 
the  horizontal  plane,  are  upright  and  on  the  same  level ; 
the  distance  between  them  increases  as  the  object  is  moved 
towards  the  paralysed  side,  but  it  diminishes,  or  the  images 

* Yoked  or  conjugate  muscles  arc  the  muscles  of  opposite  eyes 
which  act  together  in  producing  lateral  and  vertical  movements; 
e.g.  the  internal  rectus  of  one  eye  acts  with  the  external  rcetus  of 
the  other  in  movement  of  the  eyes  to  the  R.  or  L. 

f In  77  cases  of  paralysis  of  a single  oculo-motor  nerve  I found  the 
third  nerve  affected  in  31  cases,  the  fourth  in  9,  and  the  sixth  in  37. 
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even  coalesce,  in  the  opposite  direction.  Thus  in  {xiralvsis 
of  the  left  external  rtH'tus  (Fi^^.  123,  upjierinost  figure), 
the  iina>^*H  sepanite  more  as  the  object  is  inove<l  to  the 
patient’s  left,  hut  apprx>ach  one  another,  and  finalh' 
coalesce,  as  it  is  move<l  over  to  his  rij'ht.  In  slij^ht  cast's 
the  diplopia  feast's  when  the  jiatient  hwiks  at  an  object  a 
few  incht'S  off,  but  reapjn'ars  when  he  ^zt's  straight 
forwards  at  a distant  object.  In  the  upjH*r  jwrt  of  the 
field  the  false  linage  is  sometimes  lower,  and  in  the  lower 
jMirt  of  the  field  hijifher  than  the  true  one.  I have  many 
times  notict'tl  that  the  pupil  is  larjj^t'r  in  the  afftvb'tl  *‘ve 
than  in  the  other,  a condition  which  we  should  not  ex|HH't. 

In  paralysis  of  the  siifterior  obliyue  {fourth  nerve)  then*  is 
either  no  visible  stpiint.  or  only  a sli^^ht  deviation  ujtwanls 
and  inwanls.  But  when  the  eyes  are  din'Ct4Hl  Ih'Iow  the 
horizontal,  verj’  trotiblesome  diplopia  ariw's  from  tlu' 
defwtive  downward  and  outward  movement,  and  loss  of 
n>tation  of  the  vertical  meridian  inwards,  to  which  the 
h'sion  jfives  ris**.  In  dowuwanl  movements,  ♦'sjH'cially 
downwards  and  towards  tin*  |»araly>uil  side,  the  <'ve  rt'inains 
a little  higher  than  its  fellow  ; in  tiy  in^^  to  l(H>k  strai^dit 
d«>wn  (inferior  rectus  and  sujs'rior  oblicjiie)  the  unopiHtMtl 
action  «>f  the  inferior  m-tus  carri**s  the  cornea  somewhat 
inwanls  (converjft'nt  squint),  and  at  the  same  tiim*  n»tat4‘s 
the  vertical  axis  »uitwards,  whilst  the  <*orm'a  n*mains  on  a 
rather  hi>;her  h'vel  than  its  fellow  ; in  following'  an  obj**»  t 
from  th»'  horizontal  middle  line  down-out wanls,  it  will  1h‘ 
S4'4'ii  tluit  the  vertical  mi'ridian  of  the  coni«*a  d»'<'s  not,  as  it 
should,  l>('come  incliiu'*!  inwanls. 

In  many  ca«'s,  however,  the  slight  defwts  of  movement 
caus^nl  by  paralysis  of  the  su|M'rior  obli(jue  an'  not  clejirlv 
mark«'il,  and  the  dia^osis  has  t«»  Is'  l)as4'4l  on  the  ehanuders 
(»f  the  dij)lopia  {rom}tare  p.  3t>).  In  all  |)08itions  Is'low  th<' 
horiztmtal  line  the  fals«'  ima}^'  is  Ih'Iow  the  true  f»ne,  and 
displac*'<l  t4iwanls  th*'  juiralysc'd  sid*'  (homonymous)  ; thus. 
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if  the  R.  muscle  be  at  fault,  the  false  image  will  lie  below 
and  to  the  patient’s  R.  (Fig.  120,  arrow-head  figure)  ; 
further,  it  is  not  ujiright,  Init  leans  towards  the  true  image. 
The  ditference  in  height  between  the  images  is  greatest  in 
movtummts  towards  the  sound  side ; the  lateral  separation 
is  greater  the  further  the  object  is  moved  downwards ; the 
leaning  of  the  false  image  is  greatest  in  movements  towards 
the  paralysed  side.  When  the  i)atient  looks  on  the  floor, 
i.  e.  })rojects  the  images  on  to  a horizontal  surface,  the  false 
image  seems  nearer  to  him  than  the  true  one.  The  images 
are  always  near  enough  together  to  cause  inconvenience, 
and  as  the  di])loj)ia  is  confined  to,  or  is  worst  in,  the  lower 
half  of  the  field,  the  half  most  used  in  daily  life,  paralysis 
of  the  superior  oblique  is  very  annoying,  especially  in  going 
up  or  down  stairs,  in  looking  at  the  floor,  counting  money, 
eating,  &c. 


Fio.  120. — Chart  showing  position  of  double  images,  as  seen  by  the 
patient,  in  paralysis  of  L.  external  rectus  and  H.  superior  oblique. 

Paralysis  of  the  third  7ierve,  when  complete,  causes  ptosis, 
loss  of  inward,  upward,  and  downward  movements,  loss  of 
accommodation,  and  partial  mydriasis,  well-marked  diver- 
gent strabismus  from  unopposed  action  of  the  external 
rectus,  and  crossed  diplopia.  The  downward  and  outward 
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movement,  with  rotation  of  the  vertieal  meridian  inwards 
eff«*etetl  hy  the  8U|H*rior  oblique,  remains.  The  mydriasis 
is  mm-h  less  than  that  j>rodu«‘etl  by  atropine.  In  many 
castes  the  |>anily8i8  is  ineomplete,  affect inj;  some  branches 
(and  mus4‘h*s)  more  than  others,  and  the  symptoms  are 
then  h*8s  ty|»ical.  Isi)lat<sl  paralysis  of  a single  third-neiwe 
muscle  is  ran*. 

Peculiarities  of  jxiralytic  strabismus. — (1)  If  a jmtient 
suffering,  e.  y.,  from  jtaresis  of  one  extenml  nvtus,  l(K>k  at 
an  object  distant  al>out  two  feet,  and  the  sound  eye  Ih* 
then  covensl  by  bidding  a c-ard  (or  a piisv  of  gn>und  glass) 
U‘fore  it.  the  j«aralys<Hl  eye  will  make  an  attempt  (more  or 
less  sucivssful  according  to  the  di*gn«t*  of  |Hilsy)  to  look  at 
the  objt*ct.  The  nioveimmt  affivttsl  will  i*all  for  a graab*r 
effort  than  if  the  sixth  nerve  wen*  healthy,  and  as  the  eye 
muscles  always  work  in  |>airs,  the  .same  effort  will  l>t*tRuis- 
mitUsl  to  the  inU*nial  ns.*tus  of  the  healthy  eye.  The  latter 
will,  in  const*<pu*iuv.  des<*rilH*  u larger  movement  than  the 
luiralysisl  eye,  i.  e.  the  seiinularv*  sipiint  will  lie  gn*ater  than 
the  primary  (p.  :i4).  This  test  is  sometimes  of  use*  in  dis- 
tinguishing which  is  the  faulty  eye  in  cam*s  when*  tin* 
squint  is  slight.  an<l  the  ]>atient  unable  to  distinguish 
ls*tw»*<*n  the  falsi*  and  true  imagi*s  (p.  3l»).  (2)  Giddiness 

is  oft«*n  |in*s<*nt  when  the  jsitient  walks  with  the  sound  eve 
closisl.  This  symptom  dejH*nds  on  an  ernmiious  judgment 
of  the  {Misition  of  surmumling  objivts.  which  is  causeil  bv 
the  w»*jikeii»Hl  muscle  not  Iving  able  to  a<*hieve a movement 
of  the  eye  corn*8|s>nding  in  magnitude  to  the  effort  maile. 
It  is  ubst*nt  wln*n  Isjth  eyes  an*  o|H*n,  and  when  tin*  |»ara- 
lyst*d  eye  is  i*oveml.  It  often  helj»s  us  more  than  diH*s  the 
former  symptom  in  determining  which  is  the  faultv  eve ; 
but  it  varies  much  in  sk,*veritv  in  diffen*nt  cases,  and  mav  l»e 
(juite  abst*nt.  Patients  with  (K  ular  |>al8y  often  kw*p  one  eye 
clo8t*tl,  nearly  altcays  the  paralysed  one,  to  avoid  diplopia. 

Paralysis  of  the  ocular  muscles  is  seldom  svmiuetrical ; 
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in  the  rare  cases  where  it  is  so  the  disease  is  usuallj'  intra- 
cranial. In  uncomplicated  symmetrical  “ ophtlialmoplef^ia 
externa  ” (paralysis  of  all  the  external  muscles,  the  iris 
and  ciliary  muscles  esca])in<')  the  disease  is  usually  nuclear, 
wliilst  in  cases  of  symmetrical  di.sease  of  oculo-motor  nerve- 
trunks  both  external  and  internal  muscles  are  paralysed ; 
hut  even  in  nuclear  ophthalmoplegia  the  disease  mav  spread 
forwards  and  attack  the  centres  for  the  iris  and  ciliary 
muscle,  and  the  differential  diagnosis  may  then  be  exceed- 
ingly difficult  to  make.  In  the  later  stages  of  nuclear 
oj)hthalmoplegia  other  cranial  nerves  (especially  the  optic 
and  fifth)  may  be  involved,  and  symi)toms  of  spinal  or 
bulbar  disease  be  present  (p.  351). 

The  fibres  of  the  third  and  fourtli  nerves  arise  from  a colnmn  of 
nerve-cells  beneath  the  floor  of  the  aqueduct  of  Sylvius.  It  is  pro- 
bable that  the  centre  for  accominodation  lies  in  front,  with  that  for 
the  sphincter  of  the  pupil  next,  the  centres  for  the  other  muscles 
following,  but  their  exact  order  is  not  yet  known.  The  nuclei  of  the 
internal  and  external  recti  are  in  communication  by  the  posterior 
longitudinal  fibres,  so  that  their  combined  action  in  lateral  move- 
ments of  the  eyes  is  secured.  There  is  a centre  for  the  convergence 
of  the  eyes  close  to  the  middle  line. 


Affecliuus  of  the  Internal  Mitsclee  of  the  Etjehall 

rhi/sioloffiral  outline. — The  nerves  of  the  iris  are — a,  the  third 
for  contraction  of  the  pupil;  b,  the  cervical  sympathetic  for  its 
dilatation;  and  e,  the  fifth  suiqilying  sensory  fibres.  The  sympathetic 
fibres  {h)  come  from  the  cord  probably  through  the  anterior  root  of 
the  second  dorsal  nerve,  and  reach  the  eye— (1)  through  the  Gasserian 
ganglion  from  the  carotid  plexus;  (2)  through  the  lenticular  ganglion 
from  the  cavernous  plexus;  (3)  it  is  stated  that  sympathetic  (dilator) 
fibres  accomi)any  the  fifth  nerve  directly  from  its  origin.  The  fila- 
ments of  the  fifth  (c)  form  (1)  the  long  root  of  the  lenticular  ganglion 
(which  gives  off  the  short  ciliary  nerves);  (2)  the  long  ciliaries,  two 
or  three  in  number,  independent  of  the  ganglion. — The  human  iris 
contains  a circular  (sphincter)  unstriped  mnsclc  close  to  the  pupil* 
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nnd  a dilator  muscle  consisting  of  a tliiu  layer  of  plain  muscular 
tissue  passing  from  the  sphincter  to  the  circumference  of  the  iris. 

If  the  third  nerve  be  divided,  or  paralysed,  the  pupil  diUU*s 
moilerately  (uever  extremely)  and  becomes  motionless  to  light  ami 
a«‘coinmodation,  and  accommodation  is  lost.— Of  contraction  of  pupil 
and  spasm  of  accommodation  from  irritation  of  the  nerve,  we  have 
little  clinical  knowletlge;  but  experimental  stimulation  of  the  nerve 
protluces  those  effects.— Section,  or  iMiraljsis,  of  the  cervical  sym- 
(lalhetic  causes  some  contraction  of  pupil,  and  destroys  its  |K>ner  of 
dilating  when  shade<i;  stimulation  of  it,  or  of  the  anterior  root  of 
the  second  dorsal  (in  monkeys — Fcrrier),  causes  well-marked  dihitation, 
which,  however,  is  less  than  tliat  due  to  atropine;  irriution  of  tl»c 
skin,  stimulating  the  dilator  nerve,  cauw's  slight,  momentary  dila- 
tation. 

All  the  drugs  which  act  upon  the  iris  act  on  the  ciliary  muscle 
too,  but  the  iris  is  affected  sooner,  for  a longer  time,  and  by  weaker 
solutions  than  the  ciliary  muscle. 

Atropine,  and  all  the  ui^driatics  except  cocaine,  dilate  the  pupil  and 
paralyse  the  accommodation ; the  effect  of  atropine  on  the  pupil  in 
old  people  is  often,  and  in  children  sometimt>a  very  small ; the 
mydriasis  of  atropine  is  gre.it«-r  than  that  due  to  (uiralysis  of  third 
nerve,  but  is  somewhat  increased  if  the  third  nerve  he  cut.  It  acts 
in  old-standing  piralysis  of  iris  (third  nerve)  and  of  corvi»al  sym- 
pathetic, but  in  both  conditions  the  mydriasis  is  apt  to  be  rather  leas 
than  full;  the  mtdiiasis  is  said  to  be  rather  incrcasesl  by  stimulating 
the  long  ciliary  uerves,  and  diminished  by  cutting  the  6fth,  owing  to 
the  sympathetic  fibres  contained  in  it. — Atropine  dilates  the  pupil  of 
a freshly  excisi-d  (rabbit’s)  eye,  nnd  of  the  eye  of  an  animal  bled  to 
death,  and  it  nets  a little  if  put  on  to  the  human  eye  very  soon  nfU-r 
death. — Fcim  the  above  it  is  inferrtHl  that  atnrpine  act*  directly  upon 
the  muscular  fibres,  paralysing  them,  and  not  u{>on  the  nerve-fibres. 
Atropine  d<H*s  not  act  upmi  the  iris  of  hints  (containing  stri{Md 
muscle). 

Kseriiie  and  pilocarpine  contract  the  pupil  and  cause  spasm  of 
nccominudatiun ; they  have  the  same  action  in  long-standing  paralysis 
of  iris  (third  nerve),  oml  alter  section  of  the  thinl  nerve  and  of  the 
sym|mthetic ; they  have  very  little  effect  if  atropine  have  been  used, 
hut  they  immediately  overcome  the  mydriasis  of  cocaine. — Kserine 
and  pilocarpine,  therefore,  probably  act  directly  on  the  muscular  fibres^ 
stimulating  them. 

(.'ocaine  dilates  the  pupil,  hut  does  nut  prevent  its  action  to  light 
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and  accommodation,  and  has  but  little  action  on  the  ciliary  muscle; 
lienee  it  does  not  act  by  paralysing  either  the  third-nerve  fibres  or  the 
muscular  fibres.  It  causes  further  dilatation  of  a pupil  dilated  by 
atropine  or  by  section  of  third  nerve;  whilst  it  does  not  dilate  the 
pujiil  if  the  cervical  symiiathetic  have  been  cut  or  paralysed  for  some 
little  time.  It  also  causes  retraction  of  the  eyelids  and  contraction  of 
the  superficial  blood-vessels  of  the  eye.  Hence  cocaine  probably  acts 
by  stimulating  the  sympathetic  nerve-fihres.  (Consult  Michael  Foster’s 
‘ I’hysiology ;’  Ferrier,  ‘Functions  of  Hrain  ’ [2nd  edit],  and  ‘ Proc. 
of  Uoy.  Soc.,’  1883;  Gowers,  ‘ Disea-es  of  Nervous  System,’  vol.  i; 
.lessop,  ‘Proc.  of  Roy.  Soc.,’  1885-G;  Marshall,  ‘Lancet,’  1885,  ii, 
286;  Author’s  own  cases.) 

Tlie  followings'  forms  of  paralysis,  or  altered  innervation, 
of  iris  and  ciliary  ninscle  af?rec  tolerably  with  the  alxive 
])hysiolo^ical  facts. 

A.  Pupil  alone. — (1)  Paralysis  of  dilatation:  pupil  in 
good  light,  etjual  to  or  smaller  than  the  other ; but  when 
shaded,  dilatus  little,  if  at  all,  so  that  in  dull  light  it  is 
much  the  smaller  {paralytic  miosis)  ; accommodation  not 
affected.  This  uncommon  condition  is,  when  well  marked, 
generally  one-sided,  and  due  to  paralysis  of  cervical  sym- 
]>athetic  by  pressure,  e.  g.  by  aneurism  or  tumour,  or 
enlarged  glands  at  the  root  of  the  neck,  or  injury  to  the 
brachial  plexus;  it  should  therefore  always  lead  to  careful 
examination.  A degree  of  miosis  and  non-dilatability  of 
jiupils  is  common  in  old  age.  (2)  The  opposite  state 
(spasmodic  mydriasis)  is  very  rare  as  a jiermanent  symptom, 
though  temporary,  varying  dilatation  of  one  pupil  is  some- 
times seen  in  young  or  neurotic  persons.  Persistent 
spasmodic  mydriasis  is  said  to  occur  in  the  early  (irritative) 
stage  of  lesions,  which  afterwards  produce  paralytic  miosis  ;* 
in  this  state  we  should  expect  the  pupil,  though  dilated,  to 
act  both  to  light  and  to  accommodation,  as  after  cocaine. 
(3)  Of  paralytic  mydriasis  (paralysis  of  third-nerve  fibres 
of  the  sphincter  muscle)  without  paralysis  of  accommoda- 
* Gowers,  ‘ Diseases  of  Nervous  System,’  i,  152. 
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tion  Wf  know  hut  little,*  except  in  a sliKlit  dt‘Kn*e  as  a 
residue  after  nntverv  from  the  d<»uhle  condition  (|mralvsis 
of  sphincter  iridis,  and  ciliary  muscle),  the  pupil  often  not 
rtH'overin^  so  well,  or  so  s<s>n,  as  the  accommcHlation 
{compare  the  actum  of  the  drug's  alK>ve  pveii).  (4) 
Paralysis  of  iris  {iriihipletjui),  without  defect  of  a«.‘commo- 
dation,  usually  iiff**cts  only  the  action  to  li^ld  {reflex 
iri(lople(jia),  the  iiss^s  iat^il  action  remaining'.  It  mrurs  as 
a vt*ry  earlv  symptom  in  lo<.*omotor  ataxy,  sonudinu's  with- 
out any  other  symptoms  of  that  disi*as*>,  and  shouM  always 
lead  to  full  investij^ation.  It  is  proluvhly  due  to  de^mera- 
tion  in  that  j»art  of  the  nucleus  of  the  thinl  which  presides 
oyer  the  reflex  a<dion  of  the  pupil. 

B.  ParalyeiK  of  accommoilaiion  alone  {cyelopleijia)  is  oft«*n 
sen'll  after  diphtheria.  It  is  »>ft*-n  incomplet«*,  and  the 
pupils  an*  \isually  unaflft“ct«sl ; hut  if  the  cycloplej^ia  Ik* 
coinph'te  there  is  sometimes  mydriasis.  In  ataxy  then*  is 
occasionally  cycloj>l»*i;ia  with  a pupil  ludive  to  li^ht.  Ac- 
commodation is  sometinu's  <juite  lost  witlmut  any  alteration 
of  pupil  in  what  is  sjsiken  t*f  as  prematurv  presbyopia,  Imt 
this  is  not  calhnl  cycloph*jfia.  md  Is-in^  supjM»s«sl  to  Ik* 
jiarulytic. 

c.  Ciliary  mimcle  and  iris  affected. — (1  ) Cyclopleyia  irdh 
myilrineie  ; loss  of  wcomnuHlation  ; pupil  dilat«*<l  t<>  alsuit 
5 mm.  and  motionless;  the  ordinary  coiulitioii  in  coiuplet4* 
jmnilvsis  of  third  nerve.  It  is  now  and  then  seen  without 
failurv  of  any  other  juirt  of  the  third  nerve,  and  the  pupil 
may  then  Ik*  (piiU*  wi«lely  <lilat«*<i.  When  an  old  ]H*rson 
p*ts  jKiralysis  of  the  third  the  pupil  is  often  very  little 
dilat<*<l.  (2)  Total  iridople^^ia,  w ith  cyclople^ia  (“  o^»/i//ui/- 
mopletjia  interna  ”) ; iu*comnuKlation  lost  ; pupil  motionless 
to  n*Hex  and  ass<K*iate«I  stimuli,  and  of  nusliuin  sizi* ; this 
is  sometimes  a later  sta^je  of  a (4),  hut  it  may  U*  primary, 

• See  several  cuk**  reported  bjr  the  author  in  ‘Opluli.  Hosp. 
vol.  »i,  iii,  pp.  260  — 2G4. 
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due  to  unclear  disease;  the  paralysis,  both  of  iris  and 
ciliary  muscle,  is  often  incomplete.  In  paralysis  of  sixth 
nerve  the  pupil  of  the  paralysed  eye  is  often  rather  larger 
than  that  of  the  other. 

Caufies  of  ocular  paralysis. — It  is  convenient  to  separate 
the  external  and  mixed  forms  from  those  in  which  oidy  the 
internal  muscles  are  involved,  since  the  local  lesions  are,  as 
a rule,  different  in  the  two  groups. 

Paralysis  of  the  third,  fourth,  or  sixth  nerve  may  lx; 
the  result  of  tumours  or  other  growths  in  the  orl)it,  but  in 
such  cases,  as  a rule,  the  paralysis  fonns  only  one  amongst 
other  well-marked  local  symptoms.  In  the  vast  majority 
of  uncomplicated  ocular  palsies  we  are  (piite  unable  to 
decide,  either  from  the  state  of  the  eye  or  the  orbital 
]»arts,  whether  the  lesion  be  in  the  orbit  or  within  the 
cranium.  Meningitis,  morbid  growths,  and  syj)hilitic 
periostitis  at  the  base  of  the  skull,  or  involving  the  sphe- 
noidal fissure,  often  cause  ocular  palsy,  seldom  confined  to 
one  nerve ; aneurism  of  the  internal  carotid  in  the 
cavernous  sinus  occasionally  does  so.  Syphilitic  gumma 
of  the  nerve-trunk  is  probably  the  commonest  cause  of 
single  paralysis  ; the  intra-cranial  portion  of  the  nerves  is 
known  to  be  often  the  seat  of  such  gi'owths,  but  small 
neural  gummata  probably  occm-  also  on  tlie  orbital  part  of 
the  nerves.  Injuries  to  the  head  often  cause  ocular 
paralysis  ; the  paralysis  is  usually  noticed  very  soon  after 
the  accident,  and  is  probably  always  a sign  of  fractuix*  of 
the  base  involving  the  middle  fossa,  or  [of  some  })art  of 
the  walls  of  the  orbit.  Direct  damage  to,  or  thickening 
subsequent  to  fracture  near  the  pulley,  seems  to  account 
for  some  cases  of  traumatic  paralysis  of  the  superior 
oblique.  Pain  in  the  tenqde  or  front  of  the  head  is  very 
common  in  ocular  palsies  due  to  periostitis  and  gummata. 
In  ceid-ain  cases  neither  the  symptoms  nor  history  enable 
us  to  locate  the  seat  or  prove  the  cause  of  the  paralysis  ; 


XXI 


STRABISMUS  AND  OCULAR  PARALYSIS 


351 


the  h'nii  " rheumatic  ” is  ofttm  applied  to  such  eases,  on 
the  as8umi»tB)n  tluit  the  palsy  is  jK*ripheral  and  caused  by 
<.old, — that  it  is,  in  fact,  to  lie  compared  to  jieripheral 
{paralysis  of  the  facial  nerve;  no  doubt  some  of  these  are 
in  reality  syphilitic.  Paralysis,  usually  of  short  duration 
and  afftvtiuK  only  one  nerve,  is  not  uncommon  at  an  early 
stage  of  loconn>tor  ataxy. — Ophthalmoplegia  externa  gene- 
rally sets  in  slowly,  is  bilaterally  symmetrical  and  jK‘r- 
manent ; it  usually  indicates  sclerotic  disease*  of  the  nerve- 
centres,  often  cau8c*<l  by  syphilis;  but  it  is  some-times 
c*aused  by  tumour  centrally  place*d,  or  by  symmetru^l 
gummata  on  nerve-trunks.  Occasionally  ocular  |talsic*s  are 
“functional,”  or  occur  in  c-om|»auy  with  symptoms  api>a- 
rently  of  hysterical  nature,  and  j>ass  off.  Paralysis  of 
oculo-motor  musc-les  is  in  ran*  casc*s  congenital,  occurring 
in  several  members  of  the  .-^ame  family.  These  cusc's  are 
jerhajMJ  of  the  same  natun*  as  those*  of  e*onge*nital  ptetsis, 
ab8i*nce  or  im[*e*rfee*t  development  of  muscles.  Otea- 
sionally  j*aralysis  of  ck-uIo- motor  nerve's  fn)in  birth  has 
lieen  attribute*d  to  instrumental  labour. 

In  n*8|»eet  to  the  causation  of  the  purely  intenial  para- 
lyses we  have  but  little*  |K>sitive  knowlenlgi*.  Mydrijisis 
with  cyclople*gia  and  no  other  [landysis  would  U*  account enl 
for  by  dise*ase*  of  the  short  (third  iu*rve)  n)ot  of  the  len- 
ticular ganglion.  Iridoph*gia  and  ophthalmoplegia  interna 
an*  j»n»l>ably  the  n*sult  of  chn»nic,  very  strictly  localise*d 
disesisc  of  the  evntn*s  for  the*  pupil  and  ac-t'oiuimxlation 
(Gowers),  which  have  Imx*!!  shown  to  form  se*|>arate*  jiarts 
of  the*  nucU*us  of  the  thinl  nerve.  Complete  o]>hthalmo- 
plegia  interna  would  also  l>e  ex|>eete*d  if  the  lenticular 
ganglion  (Hutchinson),  or  the  intnwji  ulur  ganglionic  cells 
of  the  chon»id  (Hulke),  wen*  disorganisi**! ; but  such 
chaug»*8  have  not  yet  l»e*e*n  j)roved  potit  morlftn.  Paralysis 
from  blows  on  the  eye  is  n*ferre*d  to  on  p.  155.  (See  also 
Diphtheria,  Chap.  XXIII.) 
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Treatment  of  ocular  paralyses. — In  estimating  the  results 
of  treatment  it  is  well  to  remember  that  some  cases  recover 
spontaneously,  that  in  many  the  defect  is  a paresis  rather 
than  paralysis,  and  that  in  the  latter  cases  the  symptoms 
often  vary  in  severity  from  day  to  day,  or  even  whilst 
under  observation  at  a single  visit,  according  to  the  atten- 
tion given  and  effort  made  by  the  patient.  The  questions 
of  syphilis  and  of  injury  to  the  head  must  always  lie  care- 
fully inquired  into,  especially  when  only  one  nerve  is  para- 
lysed. When  several  nerves  are  involved,  tumour,  aneurism, 
or  syphilis  (either  gummatous  inflammation  at  the  base,  or 
sclerotic  nuclear  disease)  is  to  be  suspected.  Iodide  of 
potassium  and  mercury  are  the  only  internal  remedies  likely 
to  lie  lieiieficial,  and  unless  syphilis  Ik*  quite  out  of  the 
question  they  should  have  a fidl  trial ; many  cases  recover 
(piickly  under  moderate  doses  of  iodide.  Faradisation  of 
the  paralysed  muscles  is  sometimes  used.  Operation  for 
paralytic  squint  of  old  standing  may  sometimes  be  under- 
taken.* 

Nystagmus  (involuntary  oscillating  movement  of  the 
eves)  is  generally  associated  with  serious  defect  of  sight 
dating  from  very  early  life,  such  as  opacity  of  the  cornea 
after  ophthalmia  neonatorum,  congenital  cataract,  choroido- 
retiuitis,  or  disease  of  the  optic  nerve.  It  is,  however,  also 
seen  in  young  babies  associated  with  constant  rhythmical 
rolling  or  nodding  movements  of  the  head  (spasmus 
nutans)  ; the  nystagmus  in  these  cases  usually  disappears 
spontaneously.  Nystagmus  is  present  in  cases  of  infantile 
amblyopia  without  api>areut  cause,  and  constantly  in 
albinos.  Nystagmus  is  often  develoiied  during  adult  life 
in  coal-miners  ; it  has  been  attrilnited  to  the  insufiiciency 
of  light  furnished  by  the  safety  lamps,  and  with  more 
probability  to  the  necessity  which  the  miner  is  under  of 

* Rules  for  operations  for  i)aralytic  squint  liinc  been  laid  down  by 
Allred  Oniefe  (‘  Arcb.  f.  Opli.,’  x.x.xiii,  3,  179). 
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constantly  l<x>king  in  an  unnatural  direction,  upwards  or 
sideways,  for  example ; it  is  often  pn'8«‘nt  only  when  the 
collier  takes  up  his  mining  posture.  It  is  <x-casionally  seen 
in  other  occuj>ation8,  f.  g.  among  comjK)8itors.  Nystagmus 
occurs  as  a symptom  in  some  cast's  of  disst'minattMl  sclerosis, 
and  in  other  forms  of  central  nervous  disease. 

TJsuallv  both  eves  oscillate,  but  when  onlv  one  eve  is 

• • • • 

defective,  it  alone  may  oscillate. — Tlie  movements  in  nys- 
tagmus, whatever  may  lx*  the  tause  of  the  condition,  van' 
much  in  rapidity,  amplitude,  and  dirw-tion  in  <liffen*nt  cases, 
and  even  in  the  same  case  at  different  tinuxi ; thev  an* 
generally  worse  when  the  jiatient  is  nervous,  and  «»ften  there 
is  a {articular  {*osition  of  the  eyes  in  which  the  oscillation 
is  h*ast.  Nystagmus  often  U*com«*s  much  h*s8  markeil  as 
life  atlvances.  Tnatment  is  useless. 


28 
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OPERATIONS 


A.  OPERATIONS  ON  THE  EYELIDS 


1.  Epilation  of  eyelashes. — Position  ; patient  seated  ; 
surgeon  standing  behind.  The.  forceps  to  he  broad-ended, 
witli  smooth  or  very  finely  roughened  blades,  which  meet 
accuratidyin  their  whole  width.  Stretch  the  lid  tightly  by 
a finger  placed  over  each  end.  Pidl  out  the  lashes  at  first 
(piickly  in  bundles,  and  finish  by  carefully  picking  out  the 
separab'  ones  that  are  left. 

2.  Eversion  of  upper  /id. — Position  as  for  1,  or  the  surgeon 
may  stand  in  front.  The  patient  looks  down,  a prolx'  is 
laid  along  the  lid  above  the  up2>er  edge  of  the  “ cartilage 
the  lashes,  or  the  edge  of  the  lid,  are  then  seized  by  a finger 
and  thumb  of  the  other  hand,  and  turned  up  over  the  prolw', 
which  is  simultaneously  pushed  down.  After  a little 
practice  the  probe  can  be  dispensed  with,  and  the  lid 
everted  by  the  forefinger  and  thumb  of  one  hand  alone, 
one  serving  to  fix  and  depress  the  lid,  the  other  to  turn  it 
u])wards. 

3.  Removal  of  Meibomian  cyst. — Position  as  for  1.  In- 


struments : a small  scalpel  or  Beer’s  knife  (Fig.  157)  and 
a curette,  or  small  scoop  (Figs.  121  and  153).  (1)  Evert 


Fio.  121. — Meibomiun  scoop. 
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tho  liil ; (2)  make  a fn^e  crucial  incision  into  the  tumour 
from  the  conjunctival  surfa«v ; (3)  remove  the  growth, 
either  hy  squeezinj;  the  lid  lx*tween  finj;t‘r-  and  thumb- 
nail, or  by  means  of  the  scoop.  Tlie  cavity  fills  with  bl(M>d, 
and  may  thus  for  a few  days  lx*  larj^'r  than  lx*fore.  These 
tumours  have  no  distinct  cyst  wall. 

4.  Initpectton  of  cornea  in  purulent  ophthalmia.  Ac. 
Position : if  the  jwtient  lx*  a baby  or  child,  the  Ixick  of  its 


Fio.  122. — IVtnurrea’  lid  elevator. 


head  is  to  Ih‘  held  lx*twe»m  the  suixtsm’s  kn«vs.  its  Issly 
and  1«%'8  U-in^  on  tin*  nurse's  lap;  if  an  a4lult,  the  sjime  us 
for  1.  If  the  lids  eannot  lie  easily 
8«*{Kirat**<l  by  a finjf**r  of  »a<-h  hau*l, 
enough  t«i  allow  a view  of  the 
corma.  n‘tnu*tors  should  U*  uwnI 
(a  convenient  |uitt4-rn  is  shown  in 
Fi^f.  12*2),  by  which  one  lid,  or  Isith, 
can  U*  raiwil  ami  hehl  away  fmm 
the  jflolx».  If  this  instnimeiit  U* 

^{ently  us«sl  we  avoid  all  risk  of 
tausinjf  jx*rforation  of  tin*  corma 
should  a de**p  uUvr  Is*  j)r»*st*nt,  an 
o<H*i«lent  which  may  hapjH*n  in  caws 
attended  by  much  swellinjfor  sjasm 
of  the  lids  if  the  finj^ers  lx*  use«l. 

5.  Entropion. — SjHtfmoJic  entropion  of  the  lover  lid,  with 
relaxe<l  skin,  in  old  |x*ople.  Position  as  for  1.  A fold  of 
skin  close  to  the  ed;^*  of  the  lid  and  of  width  jirojsirtionate 
to  the  dt*)jree  of  inversion  is  remov»*d  ; the  orbicularis 


Flo.  123. — Kiitropion 
forcept. 
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muscle  is  then  ex])osed,  and  some  of  its  filires  should  also 
Ik*  rf*moved  ; the  wound  is  then  closed  with  sutures. 
Another  j^ood  idan  is  to  enter  a tlm*adcd  needle  close  to 
the  ed<fc  of  the  lid,  hriiij^f  it  out  half  an  inch  vertically 
helow,  tie  the  intervening'  skin  and  muscle  tightly,  and 
allow  the  thread  to  cut  its  way  out;  two  or  three  such 
stitches  will  be  wanted  at  equal  distances  apart ; the 
resulting  scars,  being  vertical,  are  rather  (onspicuous. 

0.  Onjmiic  entrojnon  and  trichiasis. — AVhen  the  whole 
row'  of  lashes  is  turned  inwards,  and  the  inner  surface  of 
the  li<l  much  shortened  by  scarring,  radical  extirpation  of 

all  the  lashes  is  the  quickest  and 
most  certain  means  of  giving  per- 
manent relief,  hut  it  leaves  an  un- 
sightly baldness,  and  exposes  the 
cornea  , to  unnatural  risk  from 
dust,  Ac.  Position  : recumbent ; 
the  surgeon  stands  Indiind  the 
patient.  Anajsthesia  sehloni  ne- 
cessary. Instruments  : a horn  or 
bone  lid-spatula  (Fig.  125,  «),  or 
a lid  clamp  (Fig.  124),  a Beer’s 
knife  (Fig.  157),  and  force]»s. 
Fio.  124.  — Sncllcii’s  lid  Make  an  incision  from  end  to  end 
clainp  (for  the  It.  upper  outside  the  punc- 

tum)  between  the  hair-follicles 
and  Meibomian  ducts,  as  if  to  split  the  lid  into  twm  layers. 
Then  make  a second  incision  through  the  skin  and  tissues, 
about  a twelfth  of  an  inch  above  the  border  of  the  lid, 
parallel  wdth,  but  in  a plane  at  right  angles  to,  the  first. 
The  strij)  of  skin  and  tissues  included  between  these  tw'o 
cuts  wall  now'  be  almost  free,  except  at  its  ends,  w'hich  are 
to  be  united  by  a cross-cut,  and  the  stri]>  dissected  off ; it 
should  include  the  hair-follicles  in  their  whole  de})th. 
Examine  the  w'hite  edge  of  the  “ cartilage,”  now  exposed. 
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for  any  hair-folliclos  aocideutally  left  l>ohiiid ; they  will 
appear  as  Idaek  dots,  and  an*  to  l>e  carefully  removed. 

In  the  same  or  sli^dit«*r  ca.s«*s  the  inversion  of  the  lK>rder 
of  the  lid  mav  Ik?  much  lessene  1 hy  complete  division  of 
the  "cartilajxe”  from  the  conjunctival  surface  alon^'  a line 
j.arallel  with,  and  3 mm.  fn»m  the  frt*i*  Ijorder  (litirow's 
operation)  (FiK-  1-d,  Hu).  The  wouml  the 

invert«sl  liorder  of  the  lid  falls  forward,  and  is  kept  in  its 
natural  phu-e  hy  the  cornea.  The  only  instruments  m*t*iUHl 
are  a s«m1jh*1  and  scissors.  Position  as  for  1,  or  re- 
cuml)ent.  The  lid  is  ke|>t  well  evert<sl  whilst  the  incision 
is  Is’in^'  made.  A puncture  is  made  with  the  knife  parulh‘1 
to  the  edf^e  t»f  the  lid,  ch)s»‘  to  the  inner  t»r  outer  end,  one 
l»lade  of  the  scissors  ]iass«sl 
throu^rh  this  puncture  and 
made  to  run  alon^  the  outer 
surfaiK*  of  the  **  cartilaj;e  ” 
ls*twts*n  it  an«l  the  orbicularis 
muscle,  and  then  the  "carti- 
la;;e  ” dividtsl  by  chisin;;  the 
Itlii^les  |>urallel  t«»  the  ls»rder. 

The  wound  shoidd  In*  at  riji,d»t 
aiif^les  to  the  surfa«*e.  A 
bluish  lim*  shoidd  Is*  s«s*n 
throu);h  the  skin  mi  rephu-inj' 
the  lid  This  ojs*rution  ^fives 
complete  n*lief  for  the  time, 
but  may  iuhhI  n*js*tition  in  a 
few  months. 

Various  ojK'nitions  an*  |s'rfornusl  for  transplantation  of 
the  displa4-*sl  laslii*s  forwards  and  upwards,  s<*  as  to  rvsten- 
their  natural  <linetioii.  Arlt'it  ojoration.  Tlie  fns*  Isirder 
of  the  lid  is  split  from  end  t<>  end  (leaving;  the  punctum), 
as  for  extirj>ution  of  the  lashes.  Imt  more  dis-plv  ( Fi;* 
1-5,  (i).  A second  incision  (5),  extending;  U*yond  the  ends 


Kio.  l2o. — Aril’s  o}»cration  for 
tricli'msis.  (Aftrr  Schweipirfr.) 
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of  the  first,  is  now  made  tlirougli  the  skin  parallel  to,  and 
about  two  lines  from,  the  border  of  the  lid,  and  doAvn  to, 
but  not  throuf^li  the  “ eartilaf'e  ; ” thirdly,  a curved  incision 
(c)  is  made,  joinin<jf  h at  each  end  and  including  a semi- 
lunar flaj)  of  skin,  of  greater  or  less  width  according  to  the 
effect  desired ; fourthly,  this  flap  is  dissected  off  without 
injury  to  the  orbicularis,  and  the  wound,  bounded  by  the 
lines  h and  c,  closed  by  sutures.  The  anterior  layer  of  the 


Fio.  127. — Snellen’s  operation  for  trieliiasis. 
(After  Wecker.)  s.  Ed(?e  of  retracted 
skin  and  muscle. 


Fia.  126.— Diagram- 
matic section  of  up- 
per lid  ; showing 
Snellen’s  operation, 
and  line  of  section 
in  Hurow’s  opera- 
tion (llu).  (Altered 
from  Wecker.) 


lid  border,  which  contains  the  lashes, 
is  thus  tilted  forwards  and  drawn 
ui»wards. 

A third  operation  (Streatfeild’s) 
consists  in  the  simple  removal  of  a 
wedge-shaped  strip  of  the  “ cartilage  ” 


(with  its  superjacent  skin  and  muscle)  from  the  whole 
length  of  the  lid,  at  a distance  of  a line  or  two  from  its 
border.  No  sutures  are  used. 

Snellen  operates  as  follows The  incision  (5,  Fig.  125) 
is  carried  down  to  the  tarsus,  the  muscle  and  skin  sepa- 
rak'd  from  it  and  pushed  upwards,  and  a wedgi>,  shown  l>y 
tlie  groove  in  Fig.  12(i,  cut  from  the  e.xposed  tarsus,  as  in 
Streatfeild’s  operation.  The  border  of  the  hd  is  now 
everted,  and  kept  in  its  new  position  by  passing  two  or 
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three  threads,  shown  in  Fi^.  126  and  127,  and  t vin^  them 
over  l)ea<ls.  The  skin  w«)und  need  not  In*  sutimd.  Various 
other  (tja'rations  have  lR*en  intn.Hlueed  from  time  to  time 
for  entropion  hy  Sf»encer  Watson  and  otliers  hy  which  a 
flap  of  skin  is  inserted  betwt>en  the  lashes  and  the  of 
the  lid ; the  cutaneous  hairs  on  the  transplanted  flap,  how- 
ever, occasionally  irritate  the  comm. 

All  thes*;*  oj»erations  (except  1)  are  apt  to  need  rejH.*tition 
8<K)ner  or  later. 

The  alnive  opc*rations  arc*  most  suitable  when  the  whole 
leiif^h  of  the  up[»er  lid  is  afftH;tetl ; in  most  hands  Arlt’s 
proceeding'  probal»ly  ^fives  letter  averaf^*  n*sults  than  any 
other.  In  cases  of  f>artia]  trichiasis,  when*  only  a few 
lashes  an*  misdireettd,  eleciroiytit  of  the  hair-follicleg  is  a 
valuable  proct***din^  ; a m*«Hlle  connecttnl  with  the  ne^'ative 
|>ole  of  a liattery  is  j»us8t*d  into  the  follicle  by  the  side  of 
the  shaft  of  the  hair,  the  j)ositive  pole  lx*in^'  applk*d  to  the 
skin  of  the  temjile.  The  hair  is  loosem.*d,  comes  awav, 
and  diH*8  not  a+niin  ; this  has  to  1h*  done  to  eiu*h  of 

the  displac**Hl  lashes.  When*  t»nly  a j>art  of  the  Istrder  is 
affecb*il,  tmnsplantati<in  of  a striji  «>f  mucous  membnine 
ln)m  the  patient's  lip  into  the  f^ap  made  bv  splitting  the 
dis4.*ast*il  |iart  of  the  lid  (Fij;.  12H)  is  the  ls*st  ojs*ration. 
This  may  lx*  done  as  follows  (van  Millinp*n)  : — (1)  Split 
the  afftxtt*il  j»urt  of  the  lid  as  in  Arlt’s  o|s*nition,  but  turn 
the  cut  forwanls  into  the  skin  a little  at  each  end,  as  shown 
in  Fi^'.  128.  (2)  S».*parate  a strip  of  mucous  membrane 

from  the  lower  lip  j»urallel  to  its  len^'th,  leaving?  its  emls 
attuclu*<l  ; the  strip  should  In*  h>nm*r  and  wider  than  the 
f^p  it  is  to  till.  (3)  Take  two  msxlles,  each  with  a lon^' 
thn*ad  atta<lu*<l,  and  jtass  one  thn.u>;h  em  h end  of  the  lid 
imision  from  the  skin  surfa<*e  into  the  anj;le  of  the  wound, 
draw  the  mnnlles  throu^'h.  carrA-  them  down  to  the  lip,  and 
l>ass  eju'h  one  throu^'h  the  com*sjH.udinj'  end  of  the  bridj;** 
of  mucous  membrane  from  the  dec*p  to  the  fnx*  surface. 
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(4)  Cut  the  attached  ends  of  the  bridge,  turn  the  strij) 
over  on  the  thuinb-nail,  and  clean  its  under  surface  with 
scissors  (taking  care  not  to  cut  the  thread  at  each  end). 

(5)  Draw  the  strip  up  into  its  new  position  l)y  ]mlling  on 
the  upper  ends  of  the  threads,  and  tie  the  threads.  A 
very  fine  stitch  may  l)e  inserted  at  the  centre  of  Hap  if 
tliought  necessary,  but  this  can  be  dispensed  with.  The 
split  in  the  lid  should  be  cleamid  from  clot  before  the 
strip  is  bi’ought  into  position.  The  strip  usually  lives  and 
adheres  well  under  an  antiseptic  dressing ; the  stitches 
may  be  left  to  come  out. 

7.  Ectropion. — Ectropion  from  thickening  of  the  con- 
junctiva, aided  by  relaxation  of  the  tissues  of  the  lower 
lid,  seen  chiefly  in  old  people,  may  be  treated  by  the 
removal  of  a V-shaped  piece  of  the  whole  thickness  of  the 


Kio.  128. — V^ui  Millingcn’s  operation. — 1st  stage:  the  portion  of  lid 
containing  misdirected  lashes  split  parallel  to  its  surfaces,  leaving 
the  lashes  in  the  anterior  layer.  The  incision  at  each  end  is 
carried  a short  distance  into  the  skin  at  a right  angle  with  the 
split. 


lid,  the  edges  being  brought  together  with  a harelip  pin. 
In  Kuhnt’s  operation  the  lid  is  split  by  an  incision  in 
the  intermarginal  sjiace,  and  a V-shaped  portion  of  the 
inner  or  conjunctival  half  is  removed,  the  edges  being  drawn 
together  by  sutures.  In  Snellen’s  operation  the  everted 
mucous  membrane  is  drawn  back  into  the  sulcus  between 
lid  and  globe  by  a suture,  entered  into  the  conjunctiva  at 
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two  JK tints  inch  ajiart,  piissod  deeply,  brouiiht  out  ou  the 
ch«*ek.  and  titnl  over  a hit  of  india-ruhlx>r  tuK* ; the  thn>ud  is 
tiKdiUuied  from  day  to  day  until  it  has  nearly  cut  thnuiKh. 
An  ojteration  of  which  the  principle  is  nearly  the  same, 
hut  the  executi«m  more  complicateil,  is  descrilx*il  hy  Arc'll 
Roltertson.*  SliKhter  cast's  may  be  satisfactorily  treated 
hv  the  excision,  or  destruction  hy  burning'  deeply  with  a 
tine  ^Ivanic  cautery,  of  a strip  of  the  pal|)t‘l)ral  conjunc- 
tiva iHirallel  to  the  lH>rder  of  the  lid  ; the  ct>ntraction  of 
the  scar  draws  the  margin  of  the  lid  into  place. 

For  ectropion  from  cicatricial  chant's  in  the  skin  a phislic 
operation  is  j^enerally  neetletl.  At  the  same  time  the  eyelids 
should  Ik*  uniU?<l  l)y  fine  sutun*s.  after  |«rin>f  a narrow  strip 
from  the  border  of  each  lid  just  within  the  line  of  the  lashes 
(blepharoplasty),  a procet*ding  which  at  once  assists  the 
restitution  of  the  displacetl  lid.  and  ^ives  protection  to  the 
comt*a  ; the  lids  may  In*  sei>arated  a few  weeks  later. — The 
o|H*mtion  for  the  cure  of  the  ectropion  will  naturally  vary 
with  the  scat,  extent,  and  cause  of  the  defonnity,  but  we 
mav  cctnveniently  distin^rid*!*  three  varieties  of  orvfiinic  cvtro- 
pion,  acconliuK  as  the  condition  lias  followisl  (1)  a wound 
of  the  eyelid  with  faulty  union;  (2)  a <lec*j»ly  a4lherent 
scar  from  abs4vss,  disease*  «)f  iKUie,  or  de**p  uhvration  of  the 
lid  ; or  (3)  extensive  sc*arrin>;  of  the  facx*  from  Imriis. 
lupus.  Ac.  When  the  i*aus»*  is  «|uit<*  Imaltsed,  ami  there  is 
not  much  loss  of  tissue  (jfTouj>s  1 and  2).  the  sc-ar  may  Ik* 
incliuU*il  in  a incision,  the  Hap  sejtarated  and 

pusht*d  up  till  the  lid  is  in  jK>sition,  and  the  lower  ]>art 
of  the  wound  then  brou^fht  tojri’ther  by  a pin  or  sutim*s,  so 
that  what  w!is  a V Row  lK*eoiiies  a Y,  the  «*<l>^*s  of  the  Haj» 
lH*in^  atbbclu*»l  by  sutures  to  the  limlks  of  the  Y.  I’ij'.  12h 
As  the  lid  has  j'enerally  lH*<*ome  t<s»  lonj;  from  proloii^*<| 
eversion,  we  oft»*n  hav»*  at  the  same  tinn*  to  shorten  it  bv 
n*movin^  a small  triangle  from  its  outer  eml.  and  uniting 
• A.  R4)bert»on,  ‘ l*AliD.  Clin,  slid  I’atli.  Juurti.,’  Dec., 
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the  ecl^es  of  tlie  |^ap.  Wlieu  the  position  of  the  deformity 
prevents  the  above  operation,  it  is  necessary  to  introduce 


new  skin  into  the  f^ap,  made  by  dissecting  out  tlie  cicatricial 
tissue  and  putting  the  everted  lid  into  i)Osition.  This  may 
be  done  by  bringing  a flap  with  a broad  pedicle,  either  by 
sliding  or  twisting  into  the  gap ; or  by  the  method  (intro- 
duced into  our  country  by  Dr  Wolfe)  of  transplanting  from 
a distant  part  a single  graft  of  skin  without  a pedicle,  large 
enough  to  fill  the  gap  ; or,  again,  by  filling  the  gap  with 
several  small  pieces  of  skin.  Where  there  is  extensive  de- 
struction of  skin  (group  3)  these  grafting  methods  seem 
particularly  valuable.  If  a single  large  graft  be  used  the 
important  points  are  to  make  it  considerably  larger  than 
the  deficiency  it  is  to  supply,  to  free  the  under  surface  of  the 
graft  very  thoroughly  of  all  subcutaneous  tissue,  and  apply 
warm  dressings.  The  single  graft  operation  has  now  l>een 
tried  many  times,  and  with  a good  proportion  of  successes. 

8.  Paralytic  and  congenital  p/osi's  have  often  been  treated 
by  the  removal  of  an  oval  jiiece  of  skin  from  the  upiier 
lid,  jiarallel  to  its  length,  the  orbicularis  muscle  not  being 
touched.  This  simple  method,  however,  has  but  little 
effect  unless  the  piece  removed  be  so  large  as  to  short<.*n 
the  lid  materially,  and  thus  endanger  the  power  of  com- 
plete closure.  More  complicated  o])erations,  intended  to 
raise  the  lid  by  producing  contraction  of  the  subcutaneous 
tissues,  or  adhesion  between  these  parts  and  the  tendon  of 


Fig.  129. — V Y opcratiou.  (From  Rittciich.) 
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the  ocdpito-froutalis  at  the  eyebrow  without  the  removal 
of  any  skin,  have  In-en  rect>mmeuded  by  Pag^mstecher, 
l)ran«irt,  Meyer,  and  Panas.  I have  had,  and  have  seem 
in  the  hands  of  others,  satisfaetoiy  results  from  Panas’s 
oj>eration  in  several  eases. 

9.  Canlhoplagty,  for  lengthening  the  i>ali>ebral  fissure  at 
the  ouU-r  eanthus.  The  eanthus  is  divided  by  scissors  or 
a knife  as  far  as  may  seem  nevessarj-.  The  contiguous 
eicular  conjunctiva  is  then  slightly  disse*cte^l  up  and  attaehe*d 
by  sutures  to  the  cut  edges  of  the  skin,  so  as  to  prevent 
reunion,  one  suture  lieing  jdaced  in  the  angle  of  the  wound, 
one  above  and  one  lielow  (Fig.  130). 


Fio.  130.— CantliopUwly.  (From  Itittfricb.) 


10.  Periinmy,  for  olwtinute  i-ast's  of  jmrtial  |>annu8 
.\na*sthesia  is  neivssary  Instniments  ; sptvulum,  fixation 
forceps,  sciss<»r8,  and  Ihvr’s  knife.  ith  the  knife  a 
circular  incision  is  carrit*<l  through  the  conjunctiva,  r«»und 
the  cornea,  at  5 mm.  (i").  or  less,  from  its  l»order.  The 
zone  of  conjunctiva  so  includeil,  together  with  the  whole  of 
its  sulKHinjunctival  tissue  down  to  the  sclerotic,  is  now 
candullv  n'lnovtnl  by  the  scissors.  The  lare  surfa<i*  thus 
left  granulatia.  and  finally  contnu'ts  to  a narrow  band  of 
whiti'  scar-tissue,  by  whii-h  the  vess«ds  running  to  the 
ctiruea  should  Is*  obliterabsl.  The  suls'onjiinctival  fascia 
is  often  found  much  thiekemsl  in  thins-  cam-s.  Care  must 
l*e  taken  not  to  make  the  incision  t«M»  far  from  the  loruea. 
lest  the  insertions  of  the  recti  be  damaged.  The  strip 
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removed  should  extend  comi)letely  round  the  cornea ; 
removal  of  only  apart  of  the  zone  is  not  satisfactory.  The 
symptoms  are  generally  made  worse  for  a time,  and  the 
final  result  is  not  reached  for  several  months.  In  some 
cases  the  operation  has,  in  my  experience,  been  verv 
successful ; whilst  in  others,  without  apparent  reason,  it 
has  quite  failed  of  its  purpose.  A similar  effect  may  be 
sometimes  produced  by  making  a small  linear  burn  with 
the  galvano-cautery  all  round  the  cornea. 

Siimhk’iiharon  (adhesion  of  lid  to  globe  after  destruction 
of  conjunctiva),  unless  very  extensive,  can  be  greatly 
improved  by  operations.  In  slight  cases  we  have  merely  to 
separate  the  adhesion  from  the  globe  and  bring  together  the 
edges  of  the  ocular  conjunctiva  to  cover  the  surface  exposed, 
and  thus  prevent  reunion.  But  when  the  surface  exposed 
by  the  dissection  is  large,  flaps  of  conjunctiva  wdth  broad 
pedicles  must  be  brought  down  to  cover  the  deficiency  in  the 
manner  first  i*roposed  by  Teale  ; * or  mucous  membrane 
may  be  transferred  from  the  lip  of  the  patient,  or  even  from 
the  conjunctiva  of  a rabbit.  Snellen  has  lately  used  a flap 
of  neighbouring  skin  with  a pedicle,  pushing  it  through  a 
sort  of  button-hole  in  the  lid,  and  attaching  it  in  the  gaj> 
made  V>y  separating  the  adhesions. 


B.  OPERATIONS  ON  THE  LACRIMAL  APPARATUS 

1.  Lacrimal  aht^cess.  (See  p.  75.) 

2.  Slittimj  the  lower  canaliculus. — This  is  lx;st  done 
l)y  means  of  a knife  with  a blunt  or  probe  point,  and  a 
blade  narrow'  enough  to  enter  the  ])unctum.  The  bi*st 
forms  of  these  knives  are  Weber’s  knife,  with  a pi'(d)e  end 
(Fig.  132);  Bowman’s,  with  nearly  parallel  borders  and  a 
rounded  end  (Fig.  133) ; and  Liebreich’s  (Fig.  134).  I’osi- 

* Tcalc,  ‘ Oplith.  Hosp.  Reports,’  iii,  p.  253  (1861). 
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tion  as  for  1.  (1)  The  lower  lul  is  drawri  tig'htly  outwards 

and  downwards  bv  the  thumb.  (2)  The  canalieulus  knife 
is  j)assetl  rertieally  into  the  punctum,  then  turned  hori- 
zontally and  imss*^!  on  through  the  neck  of  the  canaliculus 
till  it  reaidies  the  l)ony  (inner)  wall  of  the  lacrimal 
sac.  It  is  then  rais«l  up  frtun  ht*t*l  towards  jtoint. 


Fio.  132. — Webcr’i  canAliculns  knife. 


51^ 


Fio.  13.3. — Rowniftn’s  ranaliruln^ knife. 


Fio.  134. — Liebreich’t  knife  for  eanalicnliu  and 
nasal  dart. 


I 


0 


c 


and  thus  made  to  divide  the  canaliculus,  cart'  « 
Ix'in^  taken  that  the  n»*ck  is  freely  divided. 
Liebreich’s  knife  cuts  its  own  way  without  lieinf?  ^ 
rnisetl.  The  lower  canaliculus  may  also  dividinl 
with  a knife  (Fig.  157),  which  is  run  along 

a fine  gr«H>ve<l  director  (Fig.  131),  previously  in- 
tHHlucetl,  In  cases  of  mucix'de  it  is  gissl  practice 
divide  the  wall  of  the  sac  fnviy,  and  some 
surgtMms  ojH*n  the  up|X'r  as  well  as  the  lower 
I'analiculus.  Th*>  canaliculus  rtHjuires  to  hi'  kept 
o|H*n  every  threi*  or  four  days  till  its  cut  edges  are 
hmletl,  or  they  will  unite  again. 


3.  PrMng  thf  nasal  dart. — After  dividing  the  canali- 
culus jMiss  a gooil-sizinl  lacrimal  prolx'  horizontally  along 
its  floor  till  it  strikes  the  inner  (bony)  wall  of  the  sa<*. 
Then  raise  it  to  the  vertical  ]>osition,  and  ]msh  it  steadilr 
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down  the  duct  (downwards  and  a very  little  outwai'ds  and 
backwards)  till  the  floor  of  the  nose  is  reached.  Bowman’s 
earlier  probes  were  in  six  sizes,  of  which  the  largest  was 

inch  in  diameter.  Bowman  afterwards  adopted  much 
larger  i^robes  with  bulbous  ends  ; and  several  such  patterns 
are  now  in  use.  The  probe  used  should  be  the  largest 
that  will  pass  easily. 

4.  A stricture  of  the  duct  may  be  incised  with  any  of  the 
canaliculus  knives,  although  Welx^r’s  and  Bovmian’s  are 
too  slender  to  be  used  with  safety.  Liebreich’s  is  intended 
to  bo  so  used,  and  a special  knife  for  the  purpose  had 
previously  been  introduced  by  Stilling.  The  knife  is  used 
as  a probe,  Ixing  pushed  quitt^  down  the  duct,  then  jjartly 
withdrawn,  turned  in  another  direction,  and  pushed  down 
again.  There  is  generally  bleeding  from  the  nose. 

In  all  these  procedures  we  must  lx  certain  that  the 
]>robe  or  knife  rests  against  the  lK>ny  (nasal)  wall  of  the 
lacrimal  sac  before  it  is  raised  into  the  vertical  direction. 
If  the  probe  be  stopped  at  the  entrance  of  the  canaliculus 
into  the  sac  (as  may  easily  happen  if  the  canal  be  not 
thoroughly  slit  in  its  whole  length),  the  lid  wiW  lx  pulled 
upon  and  puckered  whenever  the  instrument  is  p\ished 
towards  the  nose ; but  if  the  probe  have  reached  the  sac, 
l>ackward  and  forward  movements  will  not  usually  cause 
puckering  of  the  lid.  If  in  the  former  case  the  instrument 
be  turned  up,  and  an  attempt  made  to  pass  it  dowm  the 
duct,  a false  passage  will  prol)ably  be  made. 

The  direction  of  the  two  nasal  ducts  is  either  parallel,  or 
such  that  if  prolonged  upwards  they  would  converge 
slightly  ; they  very  seldom  diverge.  The  probe  wdien  in  the 
duct  should,  even  if,  as  usual,  its  lower  end  be  curved  for- 
wards, rest  against  and  indent  the  eyebrow  ; if  it  stand  for- 
wards from  the  brow  it  is  usually  in  a false  passage. 

Lacrimal  syringes  are  of  two  kinds  : (1)  Anel’s  syringe, 
wnth  a nozzle  fine  enough  to  pass  into  the  unopened 
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imnotum  (Fi^^  135).  Bv  injecting  a little  water  into  the 
iluet  througli  the  eanalieulus  we  can  sometimes  clear  out 
slight,  appannitly  mucous  ohstniction,  ami  relieve  epiphora 


Fig.  135.— Anel’*  »yringe, 
full  aise. 


Fio.  136. — Bowmun’i  syringe, 
about  half  full  sice. 


without  cutting  or  probing ; and  hy  the  same  methml  we 
can  often  ilecide  whether  or  not  then*  is  an  olwtruction 
nettling  the  severer  treatment.  (2)  Hollow  pnds-s  attacluKl 
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to  syriiif^es  of  various  ]>atti‘rus  are  used  for  passinj^  down 
the  duet  and  syrinf^inj'  at  the  same  tinu!.  Fi}^.  130  shows 
a sini])le  form  sold  as  Bowman’s. 


Tenotomy. — The  object  is  to  divide  the  tendon  close  to 
its  insertion  into  the  sclerotic.  Critchett’s  subconjunctival 
operation,  or  the  operations  c»f  Von  Graefe  and  Von  Arlt 
an*  the  ones  commonly  employed ; the  advantages  of  the 
latter  tw'O  operations  are  th.at  the  tendon  is  exposed  in  its 
whole  length,  the  parts  to  Ix’  divided  can  lx*  seen,  and  there 
is  no  risk  of  wounding  the  sclerotic.  The  internal  and  ex- 
ternal recti  are  the  only  tendons  commonly  divided,  the 
intenial  far  the  more  frequently.  Ancesthesia  is  seldom 
necessary  except  for  young  children.  Instruments : stop 
speculum  (Fig.  137),  straight  scissors  wdth  blunted  points, 
toothed  fixation  force})s,  strabismus  hook.  There  are 
several  forms  of  hook,  differing  in  the  length  and  sharpness 
of  the  curve  and  the  shape  of  the  tip. 


Operations. — Grnefe's. — After  the  eye  has  been  tho- 
roughly cocainised  the  sjieculum  is  introduced,  and  an 
incision  is  made  transversely  over  the  insertion  of  the 
tendon  sufficient  to  expose  its  whole  width  ; the  conjunc- 
tiva being  pushed  aside.  Tenon’s  capsule  is  opened  below 
the  tendon ; the  hook  is  then  passed  under  the  tendon,  and 
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Fio.  137. — stop  spring  speculum. 
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the  latter  dividt.>d  with  the  scissors.  The  conjunctival 
wound  may  Ik;  closed  by  a single  stitch.  Von  Arlt’s  opera- 


tion differs  fnun  the  one  just  descriUnl  in  that  the  s<juint- 
h(x>k  is  disi>en8ed  with  ; after  the  tendon  is  exposed  it  is 
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j^raspocl  l)j  the  fixation  forceiis  and  divided.  It  certainly 
has  tlie  merit  of  Jiein^  much  less  painful,  and  can  be  used 
witli  children  freipxently  without  a {General  anajstlietic. 
Snellen  makes  the  conjunctival  wound  parallel  to  the 
muscle  to  avoid  gapiuf^.  The  effect  in  this  and  all  opera- 
tions may  be  considerably  increased  if  the  various  fascial 
or  indirect  connections  of  the  muscle  be  divided  as  well  as 
its  tendon.  This  is  done  (1)  by  separating  the  conjunctiva 
from  the  fascia  and  its  muscle  by  a burrowing  dissection 
with  the  scissors  before  the  tendon  is  cut;  (2)  by  freely 
dividing  the  fascia  above  and  lielow  the  tendon,  by  cutting 
with  the  scissors  upwards  and  downwards  after  having 
dividt'd  the  tendon  itself ; (3)  by  tying  the  eye  out  with  a 
silk  suture  jtassed  through  the  conjunctiva  and  surface 
fibres  of  the  sclerotic,  close  to  the  outer  border  of  the 
cornea,  and  attaching  it  to  the  temple  for  two  days  by 
stra[>ping. 

Critcheit's  operation. — In  this  operation  a fold  of  con- 
junctiva is  pinched  up  over  the  lower  Itorder  of  the  tendon 
close  to  its  insertion  and  divided ; the  exposed  ca}»sule  of 
Tenon  is  similarly  divided.  The  S(piint-hook  is  next 
passed  through  the  ojiening  in  the  capsule  with  its  con- 
cavity downwards  and  point  backwards  ; the  point  is  then 
made  to  sweep  round  between  the  tendon  and  globe  until 
its  end  is  seen  projecting  beneath  the  conjunctiva  at  the 
upper  border  of  the  tendon.  The  scissors  are  next  passed 
into  the  wound  •with  the  blades  slightly  open  between  the 
hook  and  the  eye  and  the  tendon  snipped  across.  When 
the  whole  tendon  has  been  divided,  the  hook  conies  forward 
beneath  the  conjunctiva  to  the  edge  of  the  cornea.  It  is 
well  by  introducing  the  hook  to  make  sure  that  no  small 
strands  of  the  tendon  have  escaped,  for  the  operation  does 
not  succeed  unless  the  division  is  complete. 

No  after-treatnient  is  needed,  but  the  patient  is  mon> 
comfortable  if  the  eye  be  tied  up  for  a few  hours. 
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T1k>  difficulties  for  Kyinners  are--(l)  to  W sure  of 
oi»euinK  tlie  fascia ; (2)  to  avoid  pushin^r  the  temlou  in 
front  of  the  scissors,  esjjecially  when  only  the  upj>er  jMirt 
remains  undividtsl. 

Simple  division  of  one  internal  rectus  without  separation 
and  division  of  fascia  diminishes  the  Si[uint  by  alsjut  two 
liiM‘s  (4  mm.)-  The  effect,  however,  is  often  much  less  if 
the  patient  Ite  adult  or  nearly  s«^. 

Liehreich's  operation  is  Critchett’s  with  the  sidditiim  of 
the  se|»aration  of  conjunctiva  fniiu  the  fascia,  ami  the 
division  of  the  fascia  Ijeyond  the  e«lm‘s  of  the  t4>ndon  des 
criUsl  at  p.  370.  These  addithms  to  simple  tenotomy  cun 
Is*  more  easily  and  thon»uj;hly  applie*!  t«)  U nude’s  ojK-ratioii 
wlu*n  the  incision  is  (»ver  th**  tendon,  and  after  a consid»*r- 
ahle  trial  I have  ct’us^sl  t<*  us»-  Liehreich’s  metluHl.  In  any 
case  of  consitlerahle  coiiveivi'Ut  s«]uint,  or  s<iuint  oj>enite»l 
on  in  an  a<loles<-ent  or  adult,  I prefer  Gnude’s  metluKl. 
which  iulmits  id  the  maximum  effis  t lieinj;  easily  obtained. 

The  iiumei.liate  eflfisd  of  the  tenotomy  of  a nidus  muscle 
is  lesst'iied  after  a few  days  by  the  nninion  t>f  the  tendon 
with  the  Siderotic,  but  after  a few  w«>eks  or  months  it 
is  sometimes  apiin  incniisi-d  by  the  stndchinjf  of  this 
new  tissue. 

Readjust meni  or  adrancement  cimsists  in  briii>;in^  for- 
wanls  to  a new  attaidiment  the  tendon  of  a nidus  (p*iie- 
rally  the  internal)  which  has  Urome  attachul  tis»  far  back 
after  a pn*vious  tenotomy,  or  is  aiding  inefficiently,  as  in 
various  casi-s  of  primary  diver>fent  si]uiut  ; iuIvamiMuent 
of  the  external  nvtus  is  also  usi*d  in  simultamims  conjunc- 
tion with  temdoiny  of  the  internal  in  hij;h  de^rtvs  of  con- 
veryent  s<|uint.  esju-ially  when  the  sipiint  is  of  many  years’ 
duration.  Indtul,  w hether  |STfonm*d  for  diver^^ent  or  ci>n- 
veiyi'iit  stnibismus.  tenotomy  of  the  opjKinent  muside  is 
}.fenerally  nmled.  There  are  wvenil  different  o|K*rations, 
but  in  all  of  them  the  tendon  is  held  in  its  new  jsisition 
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hy  sutures.  The  operation  is  tedious,  but  may  often  be 
done  under  cocain.  The  instruments  are  the  same  as  for 
tenotomy. 

I now  ffeiierally  ])ei’form  tlie  operation  as  follows  (essen- 
tially the  method  described  by  Tweedy)  :* — (1)  A stitch 
of  fine  silk  is  first  put  tlmui^h  conjunctiva  and  surface 
fil)res  of  sclerotic  close  to  the  inner  edge  of  cornea  and 
exactly  on  the  horizontal  line ; this  is  to  serve  as  a guide  in 
case  the  eyeball  rotates  afterwards  (2)  The  tendon  is 
exi)osed  by  a vertical  wound  in  the  conjunctiva  about  5 mm. 
from  the  corneal  border,  the  fascia  opened  above  and  below, 
and  a hook  passed  under  the  tendon.  (3)  A stitch  is  passed 
through  the  upj)cr  part  of  the  muscle  alone  (not  including 
conjunctiva),  some  way  from  its  attachment,  and  tied  round 
the  included  ])art  of  the  muscle,  and  the  needle  then  j>assed 
Inmeath  conjunctiva  and  fascia  and  brought  out  above  the 
vij^er  edge  of  the  cornea  ; the  lower  j)art  of  the  muscle  is 
treati^d  in  the  same  way  ; the  tendon  is  then  divided  from 
the  sclerotic  with  scissors,  and  (if  thought  necessary) 
shortened  by  cutting  off  the  portion  in  front  of  the  sutures. 
Tlu^  needle  carrying  the  central  (guide)  thread  is  now'  passed 
from  Ixdiind  forw'ards  through  the  muscle  between  the 
other  tw'o  sutures  and  overlying  conjunctiva  and  tietl.  The 
upper  and  low'er  stitches  are  then  tied  tightly.  The  conjunc- 
tiva is  a good  deal  dragged  upon  above  and  Ixdow,  but  soon 
stretches,  or  the  sutures  partly  cut  through.  The  opponent 
rectus  is  divided  before  the  svitures  are  tied.  The  eyes 
should  lx)th  usually  be  ke})t  quietly  tied  up  for  several 
days,  and  the  stitches  be  left  in  for  a week,  or  until  they 
come  aw'ay  (if  silk). 

D.  EXCISION  OF  THE  EYE 

Instruments  as  for  scpiint.  dhc  operator  may  stand 
either  behind  or  in  front.  (1)  Divide  the  ocular  conjunc- 
* Tweeily,  ‘ Lancet,’  March  22inl,  188-1. 
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tiva  all  round,  close  to  th«‘  cornea.  (2)  Oix‘n  Tenon’s 
eiipsule,  and  divide  ea<  h rtH'tus  teinlon  and  the  nei^hlH)ur- 
in^  fas<‘ia  on  the  hook  ; the  two  ohliques  are  s<*ldoni 
divided  on  the  hook.  (3)  Make  the  eve  start  ft>rwards  l»v 
pressing'  the  speculum  Iwu'k  l*ehind  the  eijiuitor  of  the 
glolx*.  (4)  Pass  the  s<Mssors  hat*k ward s alono  the  sclerotic 
till  their  open  blades  can  1h‘  felt  to  eiuhnw-e  the  optic  nerve 
(reeojrnise<l  hv  its  toujfhness  and  thickness),  and  divide  it 
by  a sinjfle  cut,  while  steadyin)^  the  j;h)l*e  with  a finjji'r  of 
the  other  hand.  Finish  by  dividing  the  ol»!i(|Ue  niuscles 
and  nunainin^  soft  |>artH,  close  to  the  ^hds>.  Apply  pres- 
sure for  a ininuU*  or  two,  and  then  tie  up  tij'htly  for  six 
t)r  ei>;ht  hours  with  an  elastic  |hu1  of  small  s|mui^'s  overlai<l 
bv  *-otton  w(H)l.  Then*  is  si'arctdy  ever  st‘rious  ble^Hlinj'. 
The  artificial  eve  may  U*  fitteil  in  from  thn*«*  to  four 
weeks.* 

After  some  w«vks  or  months  a button  of  ^'ranulation 
tis.sue  <K*ca«ionally  ^n>ws  fn>m  the  s<*ar  at  the  Ivittom  of 
the  conjunctival  sa<’,  and  should  U*  snipissl  off. 

The  ojs‘ration  is  mon*  difficult  when  the  eye  is  ruptunnl 
or  shninken,  or  the  suiroundiu^  j>arts  much  infianx**!  and 
a«lhen*nt.  The  order  of  «livision  of  the  mus<-les  is  imma- 
terial. The  iiu[H>rtant  ]K>ints  an*  to  leave*  as  much  con- 
junctiva as  {Hkssible,  s«)  as  to  f«trm  a d«*«*p  U*«l  for  the  ^hiss 
eye,  and  by  ktM'pin^;  the*  s«*iss<»rK  close*  te>  the  vflols*  elurin^ 
the  whole  o|M'mtie)n,  tev  avoid  unne*«*e*sseiry  lacenitiem  e>f  the* 
tissues. 

Whem,  as  in  some  e*ase*s  of  intnuH’ular  tumour,  it  is 
ek*sin*d  to  n*move  ane>the*r  pie*<v  e>f  the  e»ptic  ne*rve,  the 
ni*rve  should  U*  felt  for  with  the*  fin^^*r,  se*iz«*<J  and  drawn 

• Tl»e  ®y®  mutt  be  renewed  av  often  a<  it  gets  rough,  gene- 

rally at  le>a«t  once  a y»*ar.  Snne  pi-rsona  have  iniicli  difficulty  in 
tnler,itiug  it,  and  they  imiat  be*  content  to  wear  it  for  only  a jsirt  of 
the  day.  It  ia  always  to  be  removed  at  liedtiine. 
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forward  with  the  forceps,  and  cut  off  furtlicr  back  with  the 
scissors. 


Substitutes  for  excision  of  the  eyeball. — is  tlio  reiuoviil 
of  a stiipliyloimitous  cornea  with  the  front  part  of  the  sclerotic, 
leaving  the  hinder  part  of  the  globe,  with  the  muscles  attached,  to 
serve  as  a moveable  stump  for  carrying  the  artificial  eye.  Four  or  five 
semicircular  needles  carrying  sutures  are  made  to  puncture  and 
counter-puncture  the  sclerotic,  just  in  front  of  the  attachments  of  the 
recti ; the  part  of  the  globe  in  front  of  the  needles  is  cut  off,  the 
needles  drawn  through,  and  the  sutures  tied.  The  operation  is  admis- 
sible only  when  the  ciliary  region  is  free  from  disease,  and  has  there- 
fore a very  limited  application ; even  in  the  most  favorable  cases  the 
stump  is  not  entirely  free  from  the  risk  of  setting  up  sympathetic 
inllammation,  and  I therefore  never  perform  it.  It  is  said  that  if  the 
sutures  are  passed  only  through  the  conjunctiva  or  the  muscles,  the 
risk  is  less  than  when  they  are  passed  through  tlie  sclerotic. 

The  operation  of  optico-ciliary  neurotomy,  in  which  the  optic  nerve 
and  all  the  ciliary  nerves  are  divided  without  removal  of  the  globe, 
with  the  view’  of  preventing  sympathetic  disease,  appears  to  me  to  be 
bad  surgery.  The  sensibility  of  the  cornea,  abolished  by  the  operation, 
often  returns,  proving  that  the  ciliary  nerves  have  reunited.  Tlie  cut 
ends  of  the  optic  nerve  have  also  been  found  reunited,  and  though 
union  may  be  prevented  by  exsection  of  a considerable  piece  of  the 
optic  nerve,  the  same  cannot  be  done  with  the  ciliary  nerves.  The 
operation  therefoie  cannot  be  relied  upon  to  destroy  these,  nor,  it  may 
be  added,  any  of  the  other  possible  paths  (p.  14-7)  along  which  sympa- 
thetic irritation  and  inflammation  may  travel  j indeed,  sympathetic 
inflammation  has  been  observed  to  follow  the  operation  in  at  least  one 
case. 

Evisceration  of  the  eye,  long  ago  performed  in  certain  cases  by 
sundry  operators,  has  been  systematically  practised  and  advocated  by 
Mr  Mules,*  of  Manchester,  and  Professor  Gracfe,  of  Halle.  The  front 
of  the  eye  is  removed  at  the  sclero-corneal  junction,  and  the  whole 
contents  of  the  globe  emptied  out  with  any  convenient  instrument, 
very  great  care  being  taken  to  remove  every  trace  of  choroid  and 
ciliary  body.  Mr  Mules  then,  after  enlarging  the  scleral  opening  by 
a vertical  slit,  introduces  into  its  cavity  an  hermetically  closed,  hollow 


* 


Mules,  ‘'J'rans.  Ophth.  Soc.,’  v,  200  (1885). 
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^lasa  ball,  and  ititchea  the  iclerotic  carefully  over  it  with  tine  catgut, 
the  conjunctiva  being  iepnrately  sewn  nfterwardii.  The  parts  should 
l*e  irrigated  during  the  whole  operation.  There  is  more  reaction  tli;in 
after  excision,  and  if  the  sclerotic  be  much  intlamed,  or  if  suppuration 
occur,  the  stitches  may  give  way.  The  introduction  of  the  glass  globe 
is  not  an  essenti.il  part  of  the  proceeding,  its  object  being  merely  to 
improve  the  stump.  Qraefe  advocates  evisceration  as  less  likely  than 
excision  to  be  followed  by  meningitis — a terrible  accident,  which  every 
now  and  then  occurs.  Mules  defends  it  as  likely  to  lie,  equally  with 
excision,  a safeguard  against  sympathetic  disease  whilst  allowing  a 
better  stump  for  the  artificial  eye. 

E.  OPERATIONS  ON  THE  CORNEA 

1.  Removal  of  foreign  htnUr*. — Instninients  : a stt*el  spud 
(Fig.  141),  or  a bnuul  mv<ll**  with  ilouldi*  cutting  »*<lg»* 
(Fig.  14-).  A 2 JUT  cent,  solution  of  ctHrain  is  to  K* 


Kio.  141. — Corneal  spud.  Fio.  142. — Hroad  needle. 


drojijHnl  in  two  or  thrv**  tim«*s  within  fire  ininutcvt.  Th«- 
oja'rator  stands  U*hind  the  jMiticnt,  who  is  M>aUsl  in  a chair, 
an<l,  ktvping  the  lids  ajstrt  with  his  index  and  ring  fingers, 
st4‘a<lie8  the  eyel»all  hv  j>lo<'ing  his  middle  finger  against  its 
outer  or  inner  side.  The  chijt  is  gimtly  j)icked  or  tilt<*d  off 
hy  jilaeing  the  edge  of  the  sjmd  iMUieath  it,  or.  if  firmly 
emlxslded.  a c«>rtain  amount  of  scraping  mav  lx*  nts-essarv. 
If  the  foreign  ImhIv  1x‘  harely  emlK*dd«Hl  in  the  epithelium, 
a touch  with  a little  roll  of  hlottiug-jvajx'r  will  often  detach 
it.  When  a fragment  of  inui  has  l>e<*n  jTesent  for  more 
than  a couple  of  <lays  its  comeal  ls*<l  is  usually  staiiusl  l»y 
rust,  and  a little  jjlate  or  ring  of  hrown  conical  slough  can 
often  lx*  jiickcil  off  after  the  removal  of  the  chij> ; hut,  as 
a rule,  this  minute  slough  may  be  left  to  separate  spxm- 
taiUHmsly.  Aft  er-l  real  merit. — Tie  the  eye  uj»,  so  as  to  jjro- 
teet  the  c*orueal  surface  from  friction  and  irritation. 
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Atro]>ine  is  to  be  used  if  there  be  marked  congestion  and 
])hoto})hobia. 

When  a splintcR'  is  deeply  and  finnly  embedded,  e8})ecially 
if  it  liave  penetrated  tlie  cornea  and  is  projecting  into  the 
anterior  chamber,  its  removal  is  often  very  difficult.  Unless 
groat  care  be  taken  the  splinter  in  such  a case  may  l>e 
pushed  on  into  the  chamber,  and  the  iris  or  lens  be 
wounded.  This  may  sometimes  be  ])revented  by  passing  a 
broad  needle  through  tlie  cornea  at  another  jiart,  and 
laying  it  against  the  inner  surface  of  the  wound,  so  as  to 
form  a guard  or  foil  to  the  foreign  body,  the  latter  being 
removed  by  spud  or  forceps  from  the  front. 

A foreign  Inidy  in  the  anterior  chamber  should  in  recent 
cases  always  Ik?  removed,  and  the  piece  of  iris  on  which  it 
lies  must  gem'rally  be  excised.  In  cases  of  old  standing  we 
may  judge  by  the  symptoms  whether  to  operate  or  not. 

2.  Paracentesis  of  the  anterior  chamber. — Position  as 
for  1,  or  recumbent;  general  ansesthesia  not  necessary. 
Instruments  : a paracentesis  needle  (Fig.  143)  with  a very 
small,  short,  triangular  blade,  bent  at  an  obtuse  angle 
(like  a minute  bent  keratome)  ; or  a broad  needle  (Fig. 
142).  The  former  is  more  safe,  as  the  blade  is  too  short 
to  reach  the  iris  or  lens,  even  if  the  ])atient  should  jerk  his 
head.  If  the  contents  of  the  chamber  do  not  follow  the 
needle  on  its  withdrawal,  a small  probe  (Fig.  143)  isjiassed 

•c:: — 

FlO.  143. — Paracentesis  needle  and  jirobe  mounted  on  same 

handle. 

into  the  wound.  In  cases  where  the  operation  needs  repeat- 
intr  everv  dav  or  two  the  original  wound  can  generally  Ix^ 
reopened  with  the  probe.  Speculum  and  fixation  forceps 
should  be  used  unless  the  patient  has  good  self-control. 

3.  Corneal  section  for  hypopyon  ulcer. — Position  recum- 


XXII 


OPERATIONS  ON  THE  CORNEA 


377 


lM*nt  ; general  anoPBth<‘sui  8**l»lom  not'dwl.  Instrunu'iits : 
a Onu'f«‘’s  or  oatanu't  knife  (Pif^^s.  151  aiul  157), 

RiBK’uliini  an»l  fixation  forct'ps.  The  ineiwion  ^ is  curru“il 
throuj,fh  the  whole  thiekness’of  the  cornea  from  one  side  of 
the  ulcer  to  the  other,  l*ein^  Uith  lH»^in  and  finishtnl  in 
sound  tissue.  Or  it  mav  l>*  j>lac»sl  entirely  in  sound 
cornt*a,  or  at  the  sclero-eomml  junction,  h-avinj;  th«*  ulet*r 
untouclusl ; the  last  }K>sition  avoids  all  risk  of  wounding 
the  lens. 

The  knife  is  enh'nnl  at  an  an>;le  with  the  plane  of  the 
iris,  its  <><ljfe  straight  forwanls ; when  its  |K)iut  is  seen,  or 
jud^«*<I  to  have  ]s‘rfonit«sl  the  com**a,  the  handle  is  de- 
jiresstnl  until  the  l)o<‘k  of  the  knife  lies  ]>arallel  with  th«* 
iris,  and  the  l>la<le  then  {>ushe«l  Mtrai>;ht  acn>ss  the  ultvr  to 
the  jMiint  clu)fM‘n  for  wuinter-puncture ; often  in  jinudiw*  it 
is  simply  push^sl  on  till  it  cuts  out.  The  aqmH)us  ou^fht 
not  to  i'scajH*  until  the  point  of  the  knife  is  en^^a^^sl  in  its 
counter-punctim*,  hut  an  earlier  es<-a|x*  cannot  always  Is* 
avoid»*il.  If  it  U'  <h‘sir*‘<l  to  k»*ep  the  wound  o|h*u,  its 
eilfjes  an*  to  l»t>  si‘|iamt4Hl  by  a prols*  every  second  or  thir«l 
day.  The  woun«l  clow's  quickly  at  first  unless  kept  o|s*o, 
hut  after  having;  l>een  o|)em><l  a few  times  it  somet inn's 
n'lnains  ]Nitent  for  lonjf**r. 

4.  Cauteritalum  of  the  cornea  is  U'st  pt-rfomietl  with  a 
very  fine  ^alvano-eaustic  terminal.  The  finest  terminal  of 
Pinpielin’s  instrument  may  ls‘  use<l,  hut  its  action  cannot 
U'  so  well  hMalistHl  owin^  to  the  j^^P'r  hulk  of  the  hraUHl 
metal.  If  the  eye  Ih'  much  conjfi'stt'd  I pfi'nerally  apply 
solid  Civain  hydns-hlorah*  to  the  {tfirt  to  Is*  burnt,  and  to 
the  juirt  where  the  fixation  forceps  will  In-  aj)j»lie<l. 

Operations  for  conical  comen. — The  ohjwt  is  to  produce 
a scar  at  the  ajn*x  of  the  cone,  which  by  contractinf?  shall 
nsluce  the  curvature,  and  so  diminish  the  hij^h  degree  of 
irregular  myopic  astigmatism  to  which  the  condition  gives 
ris**. 
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There  are  several  methods.  (1)  Grraefe’s  treatment 
consisted  in  first  carefully  shaving  off  the  apex  of  the  cone 
without  entering'  the  anterior  chamber,  and  then  ])roducin" 
an  ulcer  by  touching'  the  raw  surface  wdth  solid  mitiffated 
nitrate  of  silv^er  (F.  1),  and  so  obtaining  a scar.  This 
method  is  more  painful  and  less  safe  than  others,  and  is 
now  seldom  used.  (2)  In  another  operation  the  a]>ex  of 
the  cone  is  cut  off  with  a cataract  knife,  the  anterior 
chamber  lieinf;  entered,  and  the  wound  either  left  to  close 
or  tinited  by  sutures ; there  are  several  different  modes  of 
removinjr  the  little  ])iece.  (3)  Sir  William  Bowman  re- 
moved the  outer  layers  of  the  cone  by  means  of  a very 
•lelicate  cutting'  trc])hine,  and  left  the  surface  to  heal  and 
contract.  (4)  The  galvanic  cautery  is  now  beiiif?  a f,mod 
deal  used  instead  of  the  knife  or  trephine  ; I have  found 
that  the  o]>acity  left  by  the  cautery  is  a])t  to  enf^age  a 
larj^er  area  than  that  caused  by  the  cutting  ojierations,  but 
more  experience  is  needed  before  deciding  on  the  relative 
merits  of  Nos.  2 and  4. 

After-treatment. — Atropine  and  coni])ressive  bandage 
until  the  w^ound  has  closed  ; antiphlogistic  treatment,  and 
heat  locally,  if  inflammatory  symptoms  arise. 

All  operations  for  conical  cornea  c'lre  difficult  to  perform 
and  somewhat  uncertain  in  result,  but  in  many  cases 
vision  improves,  from  barely  seeing  very  large  letters  before 
operation,  to  reading  small  [)rint  afterwards.  The  final 
result  is  never  gained  for  several  months.  An  artificial 
pupil  may  be  necessary  if  a large  corneal  opacity  finally 
remain. 


F.  OPERATIONS  ON  THE  IRIS 

A portion  of  the  iris  is  very  often  removed  by  ojieration 
(iridectomy),  with  various  objects.  The  principal  of  these 
are — (1)  the  direct  improvement  of  sight  l)y  altering  the 
position  and  size  of  the  pupil  (artificial  pupil)  ; (2)  to 
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influence  the  course  of  an  active  disease — plaucoma,  iritis, 
ulcer  of  cornea  with  hy|)opyon  ; (3)  to  remove  the  risks 
att»‘udin^  “exclusion”  and  “oc-clusion”  of  the  pupil,  l»y 
restorinf^  communication  Indween  the  anterior  and  jKMjterior 
chaml)er8  ; (4)  as  a sta+je  in  the  extraction  of  cataract. 

Iridectmny  oft«n  csuset  RBtigmati«in  bj  giving  rise  to  Haltciiing  of 
tliat  meridian  of  the  cornea  which  forms  a right  angle  ailh  the 
operation  wound,  and  by  bringing  the  edge  of  the  cornea  and  lens  into 
use  }>erniits  the  spherical  aberration  (Fig.  0)  which  the  iris  naturally 
prevents;  stris,  if  present  in  the  lens,  add  to  these  ditKculties,  all  of 
which  are,  calerii  paribnM,  greater  if  the  artificial  pupil  be  large  and 
uncovered  by  the  upper  lid.  Thus  it  is  evident  that  an  artificial  pupil 
should  seldom  he  made  for  the  optical  improvement  of  sight  unless 
the  opacity  in  or  over  the  natural  ptipil  be  such  as  to  interfere  seriomtly 
with  visual  acuteness. 

Artijirinl  pupil. — The  ohjtvt  is  to  remove  the  portion  of 
iris  in  the  jsisition  Wst  adapU*<l  to  sijfht ; thus,  in  cases  of 
leucoma  the  irid«H*tomy  is  ma<le  opjtosiie  the  clean‘st  |»nrt 
of  the  wmea.  When  the  state  of  the  «-om«*a  allows  it,  the 
new  pupil  should  U*  made  down-inwards  or  straight  down- 
wanls  ; the  next  U'st  plmt*  is  outwanl  or  out-upward  ; and 
straigfht  upwards  is.  i>f  t'ourse,  least  uwful,  lM*caus<>  th«*  new 
juipil  will  1)0  covensl  hy  the  lid.  The  ix)lo- 
iMuna  shouhl  jfeiu'riilly  ls‘  small,  and  often 
only  the  inner  (puj»illar>-)  {>art  of  the  chosen 
jM)rtion  is  to  l)e  rvmovtHl,  the  outer  (ciliarv) 

]»iirt  Ivin^'  left  (Fijj.  144),  so  as  to  pn*vent 
the  lijifht  passing  through  the  margin  of  the 
lens  (p.  l.'i).  Aft)*r  such  an  ojx'ration  the 
pupil  will  Ijo  oval  or  jH>ar-shajHxl,  and  widest 
towards  the  i“eutre.  The  incision  should  lie 
in  the  corneal  tissue  if  only  the  pupillary  j>art  of  the  iris 
is  tf)  Ix'  removed ; hut  if  only  a narrow  zone  of  cornea 
remain  clear  the  incision  must  lie  a little  outside  the  sclero- 
cormnil  jtinction,  lest  its  scar  should  interfere  with  the 


Fio.  144.— 
Iridectomy 
downwards 
ami  inwards 
for  artificial 
pupil. 
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Fra.  115. — 
Iridectomy 
for  ^laiicoiMii. 
(I)e  Weaker .) 


transparoiicy  of  the  remainiiif^  clear  cornea.  The  looj)  of 
iris  sliouhl  Ih‘  cut  off  with  a sinfrle  snip. 

In  iridectomy  for  glaucoma  the  coloboina  is  to  Ik?  lar^re, 
the  iris  to  be  removed  quite  up  to  its  ciliary  attachment, 
and  the  incision  to  lie  as  far  back  in  the  sclerotic  as 
possible  (1  to  2 mm.  from  the  border  of  the  cornea  is  not 
too  far).  The  coloboina  should  be  wider  towards  the 
wound  than  towards  the  pupil  (so  as  to  form  a “keyhole 
pupil  ”)  (Pipf.  145).  The  loop  of  iris,  when  drawn  out,  is 
usually  cut  first  in  one  angle  of  the  wound,  then  torn  from 
its  ciliary  attachment  by  carefully  drawing 
it  over  to  the  other  angle  of  the  wound,  and 
its  other  end  cut  there. 

The  difficulty  of  making  an  artificial  pupil 
(for  optical  purposes)  of  the  Ix'st  shaj)e,  i.  e. 
broad  towards  the  natural  pupil  and  narrow 
towards  the  circumference,  is,  owing  to  the 
small  size  of  the  parts,  much  greater  than  would  Ix’  at 
first  supposed,  and  several  methods  are  in  use.  In  Mr 
Critchett’s  iridodesis  a loop  of  iris  is  drawn  out,  and 
strangulated  by  a fine  ligature  tied  round  it  over  the 
incision ; the  little  loop  soon  drops  off,  and  the  result  is  a 
pear-shaped  pupil,  with  its  broad  end  towards  the  centre. 
Irritation,  and  even  destructive  irido-cyclitis,  sometimes 
follow,  and  the  operation  has  therefore  been  abandoned. 
Another  plan  is  to  draw  out  a small  loop  of  iris  with  a 
blunt  hook  (Tyrrell’s  hook),  and  to  cut  off  only  the  pupil- 
lary portion ; this  method  is  uncertain,  but,  on  the  whole, 
it  gives  good  results. 

Iridotomy  (iritomy). — In  this  operation  an  artificial 
impil  is  formed  by  the  natural  gaping  of  a simple  incision 
in  the  iris.  It  is  only  applicable  when  the  lens  is  absent. 
Through  a small  incision  in  the  cornea,  between  the  centre 
and  margin,  the  scissors  (shears)  shown  at  Fig.  146  are 
passed  ; the  more  pointed  blade  is  passed  behind  the  iris  as 
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far  as  is  deenu'd  necessary,  and  the  iris  and  false  membrane 
dividetl  bv  a single  c1*>suit*  of  the  blades.  It  is  sometimes 
necessary  to  make  a second  cut  at  an  anjjfle  with  the  first, 
so  as  to  include  a V-sha|x*d  tonj^ue  of  iris 
which  will  shrink  and  allow  a larger 
pupil. 

Iridob)my  is  most  useful  when  the 
iris  has  liecome  tightly  drawn  towanls 
the  ojieration  scar  by  iritis  occurring 
after  cataract  extraction  (Fig.  168). 

The  line  of  the  cut  in  the  iris  sluMild  lie, 
as  nearly  as  may  In*,  arro$*  the  diir.'ction 
of  its  fibres,  and  shoiild  always  lie  as  long 
as  jKissible.  In  cases  of  this  sort,  or 
when,  even  without  such  dragging  of  the 
iris  towards  the  84ar.  the  pupil  is  filhsl 
by  iritic  or  cvclitic  membrane  after 
cataract  extraction,  iridotomy  yields  a 
better  pupil  than  iridtvbmiy,  with  less 
disturbaiuv  of,  and  no  dragging  Ujsm, 
the  ciliary  body. 

The  operation  of  iridectomy. — Position 
recumlient  ; the  ojierator  usually  stands 
liehind.  Anaesthesia  is  ofU*n  advisable, 
but  many  ojisrators  prefer  c«H*ain ; I 
mystdf  prefer  general  ana*sth«*sia  when- 
ever the  ojieration  is  critical  or  likely  to 
1h.‘  difficult.  Instruments  : stop  s{ieculum 
(Fig.  137),  fixation  foi\i*ps.  Iient  kera- 
tome  (Fig.  147),  iris  forc«.*ps,  lient  at 
various  angles  according  to  the  [K>sition 
of  the  iridtvtoiny  (Fig.  14‘J),  iris  st-issors.  de  Wci-ker’s 
or  those  with  elbow  l*end  (Fig.  148),  of  which  some  j»at- 
terns  have  one  or  Ixith  blades  prolxe-|K)inted,  a curette 
(Fig,  153)  or  small  metallic  sj>atula  for  replacing  the 


Fio.  1 M5  — Iriilo- 
toiiiy  •ri«*on>. 
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cut  ends  ot  the  iris,  and  preventing  their  incarceration 
in  tlie  angles  of  the  wound.  Tlie  iridotoinj  scissors 
(Fig.  14(j)  are  very  convenient,  especially  for  downward 
and  inward  operations,  and  for  the  left  hand.  Most 


oi)erators  prefer  , Graefe’s  cataract  knife  (Fig.  151)  to 
the  triangular  keratonie,  in  iridectomy  for  glaucoma. 

The  conjunctiva  is  held  by  the  fixation  forcej)s  near  the 
cornea,  at  a point  opposite  to  the  place  selected  for  punc- 
ture. (1)  The  keratonie  is  to  be  entered  slowly,  steadily 
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pushotl  on  ac-ro88  the  anh'rior  chamlKT  till  the  wound  is  of 
th»‘  Jesire<l  size,  then  slowly  withdrawn,  and,  in  with- 
drawal, its  hhule  oarefully  turiUHl  to  one  side,  so  as  to 
lenj,dhen  the  inh*rnal  wound.  Two  points  nee<]  attention  : 
as  soon  as  the  p>int  of  the  knife  is  visible  in  the  ante- 
rior ehanilH'r,  it  must  U*  ting'd  slightly  forwards  to  avoid 
woundiiij^  the  iris  and  lens ; and  can*  must  l>e  taken  not 
U)  tilt  it  sideways,  for  if  this  Is*  done  the  wound,  instead 
of  lyin^  {Kirallel  with  the  Isirder  of  the  cornea,  will  lie 
more  or  less  across  that  line.  The  incision  is  miule  almost 
as  much  hy  lifting  the  eye  a^iust  the  knife  with  the 
fixation  forceps,  as  hy  pushing  the  knife  uf^inst  the  eye. 
The  forcejts  are  now  laid  down,  or  if  fixation  l»e  still 
nwessary,  they  an*  ^jiven  to  an  assistant,  who  is  to  f^mtly 
draw  the  eye  into  the  {stsition  n*ijuiml  for  the  next  step; 
in  so  doin^'  he  is  to  draw  away  from  the  eye,  not  to  push 
the  ends  of  the  forc«*p8  ai^inst  the  sclerotic.  (2)  The  iris 
fom*j»s  are  intriKluctsi,  clowsl,  into  th«*  wound,  and  j*ass**<l 
very  nearly  to  the  {lupillary  liorder  of  the  iris,  In-fon*  lH*in^; 
ojK'iied,  and  made  to  ^'rasp  it.  Hy  s«‘izin^  the  pupillary 
jHirt  of  the  iris  its  inner  einle  is  ct*rtain  to  la*  brought 
outside  the  wound,  when  thi*  fonvps  an*  now  withdrawn ; 
if  th**  iris  In*  seiml  in  the  middle  of  its  breailth  a button- 
hole may  Is*  cut  out,  and  the  pupillaiy  jwirt  left  standing. 
Often  the  iris  is  carriinl  into  the  wound  by  the  >fush  of 
aipusms  as  the  kenitome  is  withdrawn,  and  it  is  then 
seizeil  without  |Hissin;^  the  fon*ep8  so  far  into  the  chamlM*r. 
(3)  The  liK)p  of  iris  having  Invn  cut  off,  either  at  a single 
snip,  or  by  cutting  first  one  end  and  then  the  other,  as  in 
glaucoma  (p.  380),  the  tip  of  the  cxirette  or  sjiatula  is 
|*asst.sl  into  each  angle  of  tlu*  wound  to  fn*t*  the  iris, 
should  it  Ih.*  entangled  ; it  is  im}H>rtunt  to  make  sure  that 
no  iris  is  left  incun*eratt*tl  in  the  track  of  the  wound.  The 
Hjteculum  is  now  n*move<l,  and  the  eye,  or  lioth  eyes, 
l»andagt*d  over  a jiud  of  cotton  wool,  either  with  a four- 
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tailed  l)aiida}'e  of  knitted  cotton,  or  two  or  three  turns  of 
a soft  cotton  or  flannel  roller. 

The  anterior  chamber  is  refilled  in  twenty-four  hours, 
except  in  cases  of  glaucoma,  when  the  wound  frecjuently 
leaks  more  or  less  for  several  days.  It  is  as  well  in  all 
cases  to  keep  the  eye  bandaged  for  a week,  the  wound 
b(*ing  but  feebly  united,  and  likely  to  give  way  from  any 
slight  blow'  or  other  accident.  When  the  incision  lies  in, 
or  partly  in  the  selenitic,  some  bleeding  generally  occurs; 
when  the  eye  is  much  congested  this  haemorrhage  is 
considerable,  and  the  blood  may  run  into  the  anterior 
chamber  either  during  or  after  the  excision  of  the  iris ; it 
can  be  draw'ii  out  by  depressing  the  lip  of  the  wound  wdth 
the  curette,  but  if  the  chamber  again  fills,  no  prolonged 
efforts  need  be  made,  since  the  blood  is  usually  absorbed 
without  trouble  in  a few  days.  In  diseased,  especially 
glaueomatous  eyes,  howevei',  its  absorption  is  often  slow. 
Secondary  haiinorrhage  sometimes  occurs  from  a diseased 
iris  several  days  after  the  operation. 

Sclerotomy  is  an  operation  for  dividing  the  sclerotic  near 
to  the  margin  of  the  cornea.  It  is  employed  in  glaucoma 
instead  of  iridectomy,  or  after  iridectomy  has  failed.  The 
pupil  is  to  be  contracted  as  much  as  possible  by  eserine 
before  the  operation.  It  is  often  i»erformed  subconjuncti- 
vally,  a Glraefe’s  cataract  knife  (Fig.  151)  being  entered 
through  the  selerotic  near  the  margin  of  the  cornea,* 
[)assed  in  front  of  the  iris,  and  brought  out  at  a corre- 
sponding point  on  the  other  side,  so  as  to  include  nearly 
one  third  of  the  circumferenee  ; the  puncture  and  counter- 
puncture are  then  enlarged  by  slow'  saw'ing  movements; 
the  central  quarter  of  the  sclerotic  Hap  and  the  whole  of 
the  conjunctiva  (except  at  the  punctures)  are  left  un- 
divided. The  knife  is  then  slowly  withdrawn.  The  whole 

* Do  Wci'kcr  makes  it  1 mm.  from  the  eloar  eoniua.  In  my  own 
operations  the  ilistiiuee  is  genenilly  al)out  2 mm. 
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operation  is  to  l)e  done  verk'  slowly,  that  the  iu^iu'ous 
humour  mav  esca|x*  jjradually ; any  rush  of  fluid  is  likely 

carry  the  iris  into  the  wound  and  caus«*  a |s‘rman**nt 
|»rolapse,  a result  to  l>e  can*fully  avoidt*d.  If  pn»laj>se 
occur  the  iris  should  Ix'  excistxl,  and 
the  opt*ratiou  then  IxH-omes  a very- 
jx-ripheral  iridectomy.  A imxlerate 
dtyriM*  of  hulj'injf  and  sepamtion  of 
the  lips  of  the  two  scleral  wounds 
takes  place  for  a we«‘k  or  two.  when 
the  s«-ar  flattens  down,  and  finally  a 
mere  hluish  line  is  left.  S<-lerutomy 
is  also  jx^rfonmsl  with  a trian^ilar 
keratome  (Fi^.  147).  the  incision 
U‘in^'  just  as  for  a veiy  p<-ripheral 
iridtH’tomy.  hut  no  iris  Iving  rvmov**<l 
or  allowixl  to  prolapse*.  S«-len»tomy 
is  difficult  to  jM-rform  well,  is  not  fr»v 
from  risk.  an<l  on  the  whole  has  not 
answer*Hl  early  exjsftations ; it  is, 
however,  valuable  «is  a res«Tve  f»>r  certain  cases.  In 
F’i^.  150,  I shows  the  line  of  incision  in  iridectomy  for 
glaucoma,  and  S the  line  in  sclerotomy. 

G.  OPEBATIONS  FOB  CATABACT 

1.  Extraction  of  cataract  has  Ixvn  systematically  prac- 
tistsl  for  nearly  a century  and  a half.  Tin*  ojs*ration  hsis 
|>as.sed  thnm^h  si»veral  im|s>rtant  chanjjes,  and  jtroctsluivs 
differing  more  or  h'ss  from  <m<-h  other  an*  still  in  use.  All 
the  o|x'rations  are  difficult  to  |H*rfonn  well,  and  much 
practict*  is  netnh^l  to  ensure  the  Ix'st  pn)SjK‘ct  of  succc*8s. 
The  sources  of  |s)ssihle  failun*  an*  many,  and  as  in 
avoiding  one  we  an*  very  apt  to  fall  into  another,  it  cannot 
Ix’  exjxx*t<*<l  that  any  one  ojx.*ration  will,  in  all  its  details,  ever 
Is*  universally  adoptcxl.  At  pnsent  the  majority  of  surgeons 

25 


FlO.  150. — Diagnim- 
nistio  »ectioii  ot  cili- 
ary region,  showing 
path  of  wound  in 
iridi'ctomy  for  glaii- 
roina  (/)  an«l  in 
sclendoniy  (S). 

(Compare  Fig.lUO, 
1 and  2.) 


38G 


OPERATIONS 


a<lliero  more  or  less  closely  to  the  operation 
known  as  the  “ modified  linear  ” method  of  von 
Gnmfe,  in  which  iridectomy  forms  a step  in 
the  proceedinf^.  Many  operators,  however, 
dispense  with  iridectomy  on  account  of  the 
cosmetic  and  optical  advantages  of  a round 
pu{)il.  That  many  cataracts  can  lie  easily 
and  safely  extracted  without  irid(*ctomy  admits 
of  no  douht ; and  it  appears  equally  certain 
that  some  cases,  esjiecially  where  the  lens  is 
very  hard,  cannot  Im*  dealt  with  properly  in  this 
way.  Any  o])erator  of  exj)erience  is  fully 
justified  in  leaving  the  iris  intact  unless  there 


Fia.  151.— (irnefe’s  cataract  knife. 
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Fig.  152. — Cataract  spoon. 


he  difficulty  in  delivering  the  lens  throup;h  the 
pu])il,  or  difficulty  in  perfectly  re])laciiifr  the 
iris  afterwards,  or  the  patient  be  very  restless ; 
in  either  of  these  events  iridectomy  should  be 
performed  at  the  moment  when  required. 

Eserine  used  just  before  and  a few  times  after 
the  oj)eration  ap])cars  to  assist  in  j)reventinjf 
[)rolapse  of  the  iris  afterwards.  If  prola]»se 
occurs,  as  it  may,  several  days  after  operation, 
it  is  Ix'st  to  remove  it  carefully,  as  in  a case  of 
accidental  wound  (p.  163). 

All  o])erations  for  extraction  of  hard  cataract  agree  in 
the  following  points: — (1)  An  incision  is  made  in  the 
cornea,  at  the  junction  of  cornea  and  sclerotic,  or  even 
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Fig.  153.— Cystitome  (upper  end)  and  curette  (lower  end). 
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sliffhtlv  in  the  sclerotic,  laiTSft*  enough  to  give  exit  to  the 
crystalline  lens  unbroken,  and  unaltered  in  shape.  The 
knife  now  almost  universally  employed  is  the  narrow,  thin 
straight  knife  of  von  Oraefe  (Fig.  151).  (2)  The  capsule 

is  freely  opened  with  a small  sharp- p>oin ted  instrument 
(cystitome  or  pricker.  Fig.  153).  (3)  The  lens  is  removed 

through  the  rent  in  the  capsule  (the  latter  structure  re- 
maining l)ehind),  either  by  prvssun*  and  manipulation 
oiitside  the  eye,  or  by  means  of  a tim-tiou  instrument 
(scoop  or  spoon.  Fig.  152)  {sutst^l  into  the  eye  just  Kdiind 
the  lens.  Few  oiH*rators,  however,  use  the  scoop,  exivpt 
for  (vrtain  emergt'ucies  and  sjteoial  i*ases. — (4)  lridec*tomy 
is  very  often  i>erfomje<l  as  the  second  stagt*.  This  jsirt  of 
the  ojieration  was  originally  intnsluced,  less  with  the 
object  of  facilitating  the  exit  of  the  lens,  than  with  that  of 
prt-venting  j)n)lapfk>  of  the  iris  and  lessening  the  after  risks 
of  iritis.  Hut  thest‘  untowanl  n*sults  do  not  «H*cur  so 
oft<*n  with  «*4x*ain  and  antiseptics  as  form**rly  ; ami.  as 
aln^mly  stateil,  many  now  omit  iridwtomy.  A few  of  the 
many  surge<»n8  who  mllu’n*  to  iridtH'bimy  prefer  to  {STf<»nn 
it  some  wc«eks  or  months  l»efor**  the  extrac  tion  <»f  the  l«*ns 
prelimitutry  iritUrionty")\  the  theory-  I K*ing  tluit  iritis 
is  h*8s  likely  to  follow  if  the  cut  ^slgt^s  of  the  iris  an* 
S4>undly  healt*d  U'fore  the  lens  rubs  against  them  on  its 
way  out.  Patients,  however,  will  not,  or  cannot,  alwavs 
submit  to  this  sulnlivision  of  the  ojx*ration  for  catara<-t, 
and  for  this  and  other  I'easons  of  exjiediencv  pn'litninaiy- 
iridcrtoiny  cann«>t  lx*  employtxl  so  laiyely  us  may,  ]x*rha]>s, 
on  thi*oretical  grounds  lx*  desirable.  In  my  own  prac  tice 
1 keep  it  for  cases  where  s|x*cial  risks  or  difficulties  are 
l»rt*sent,  as,  e.  g.,  where  the  jiatient  has  only  one  eye. 

The  following  are  the  chief  varieties  of  operation  for 
catanu-t  at  j»rest*nt  prac-tiscxl. 

(a)  Simple  linear  extraction  (U-st  descriU'd  hen*,  though 
not  applicable  to  luird  cataract).  A small  incision  (4  to 
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6 mm.)  is  made  by  a keratome  (Fig.  147)  well  within  the 
margin  of  the  cornea,  with  a small  iridectomy  if  necessary. 
After  oiKming  the  ca})sule  the  lens  is  squeezed  out  ]>iece- 
meal,  or  coa.\i>d  out  by  depressing  the  outer  lij»  of  the 
wound  with  the  curette  (Fig.  163).  Only  quite  soft 
cataracts,  or  those  in  wdiich  the  nucleus,  though  firm,  is 
very  small,  can  be  so  dealt  wdth. 

The  wish  to  extend  the  principle  of  a straight  w'ound  to 
full-sized  hard  cataracts,  led  von  Oraefe,  in  18()5,  to  in- 
troduce (b)  the  “modified  linear”  or  “peripheral  linear” 
extraction,  in  which  the  incision  lies  slightly  beyond  tin* 
sclero-corneal  junction  (P’ig.  155,  2),  and  consequently 
involves  the  conjunctiva,  of  which  a flap  is  made.  The 
incision  is  intended  to  form  an  arc  of  the  largest  j»ossil)le 
circle,  i.  e.  of  the  scleral,  not  of  the  corneal  curve ; its 
plane,  therefore,  must  lie  as  nearly  as  may  be  in  a radius 
of  the  scleral  curve,  and  at  a considerable  angle  wdth  that 
of  the  iris  (Fig.  15(5,  2).  A large  iridectomy  is  performed 
as  the  second  stage.  The  incision  is  made  with  the 
Graefe  knife  (Fig.  151),  which  is  at  first  directed  towards 
the  centre  of  the  pupil  and  then  brought  up  to  the  seat  of 
couuter-jtuucture.  The  edge  is  turned  somew'hat  forward 
during  the  greater  part  of  the  proceeding,  and  the  cut 
completed  by  sawdng  moyemeuts  if  needful.  The  dis- 
adyantages  of  the  peripheral  linear  extraction  are — the 
frequency  of  bleeding  from  the  conjunctiva  into  the 
anterior  chamber,  the  parts  being  thus  obscured ; a con- 
siderable risk  of  loss  of  vitreous,  owing  to  the  peripheral 
position  of  the  wound,  and  sometimes  a difficulty  in  making 
the  lens  present  w'ell ; a small  but  appreciable  risk  that 
the  operated  eye  wdll  set  up  sympathetic  inflammation, 
the  Ayound  lying  in  the  “ dangerous  region  ” (p.  147)  ; 
lastly,  there  is  a tendency  to  make  the  Ayound  rather  too 
short  in  order  to  avoid  some  of  these  risks,  and  thus  diffi- 
cidties  are  introduced  in  the  clean  removal  of  the  lens. 
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Its  f^reat  advantage  lies  in  the  rapid  healing  and  con- 
sequent small  attendant  risk  of  suppurative  inttammatiou. 

A variety  of  this  ojK*ration  consists  in  placing  the  incision 
rather  further  down,  and  at  the  same  time  giving  it  a 
somewhat  sharper  ctirve,  s<»  that  it  forms  an  arc  of  a smaller 
circle  than  befon*,  hut  is  still  not  concentric  with  the 
cornea  (Fig.  156.  3,  upf>er  section).  The  puncture  is 
dirt‘cte<l  somewliat  downwards  (as  at  the  right-luind  eiul  of 
the  figun*),  and  its  plane,  w hich  at  the  punctun-  and  counter- 
jtunclur**  is  almost  |>arallel  with  the  iris,  alters  to  nearly  a 
right  angle  at  the  summit  of  the  Hap.  The  track  of  the 
wound,  if  shaded,  would  ap]iear  as  in  the  figure. 

(c)  Short  jUip  (de  Wtvker).— The  incision,  made  with 
the  same  knife,  lies  exactly  at  the  sclero-corueal  junction, 
ami  is  of  such  an  extent  that  it  lias  a height  of 


remains  attaclud  to  the  Hap.  Tlie  iridectomy,  X. 
if  made,  is  small  (as  in  Fig.  144).  For  very 
bulky  i-ataructs  this  incision  is  not  quib*  large  short 
eiuuigh. 

((/)  The  incision  has  nearly  the  same  curve  an<l  plane  as 
in  6,  but  the  gn.*ater  jsirt  of  ii  lies  considerably  within  the 


Flu.  155. — I’Hthit  of  inritioii  for  i<xtracttoii  of  caUnu’t.  I,  old 
dsp;  2,  peripheral  linear;  3 (upp«-r  fig.),  a variety  of  the 
peripheral  linear;  (lower  fig.)  corneal  Hection.  The  wound 
appenm  aa  a narrow  alit  (2)  or  a hrraul  tract  (1),  when  seen 
from  the  front,  according  to  tlic  inclination  of  its  plane. 
The  duttotl  circle  shows  the  average  outline  of  the  lens. 
Compare  Fig.  156. 


margin  of  the  cornea  {corneal  nection),  and  iridectomy  is 
usually  di8|K*nsed  with.  Liebreich  and  Bader  made  the 
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section  downwards,  its  plane  forming'  an  angle  of  about 
45°  with  that  of  the  iris  (Fig.  155,  3,  lower  section).  In 
Lt‘l)run’s  corneal  operation  an  almost  identical  section  is 
made  upwards ; the  upj)er  section  of  3,  Fig.  155,  if  placed 
further  in  the  cornea,  would  nearly  represent  it.  The 
corneal  operations,  without  iridectomy,  are  easy  to  perform, 
coni])ared  with  those  in  which  the  section  lies  further 
back  ; the  wound,  however,  does  not,  on  the  whole,  heal  so 
quickly,  and  it  is  more  likely  to  reopen  about 
the  fourth  or  fifth  day. 

(e)  Old  flap  extraction  (Daviel,  Beer,  now' 
very  little  used). — The  incision  was  slightly 
wdtliin  the  visible  inargln  of  the  cornea,  con- 
centric with  it,  and  eijual  to  at  least  half  its 
circumference  (1,  Fig.  155),  thus  forming  a 
large  arc  of  a small  circle,  the  plane  of  the 
tiG.  156.  ineision  being  iiarallel  wdtli  that  of  the  iris  (1, 

1 he  same  sec-  ” ^ . . 

tions  seen  iu  Fig.  156)  ; no  iridectomy  w'as  made.  Themci- 
profile  show- 
iiig  the  plane 
of  the  inci- 
sion ill  1,  2, 
and  the  lower 

section  of  3.  l<’io.  157. — Beer’s  cataract  knife. 


sioii  was  made  with  the  triangular  knife  of  Beer  (Fig.  157), 
in  which  the  blade  near  its  heel  is  somewhat  wider  than 
the  height  of  the  flap,  the  section  being  completed  liy 
simply  pushing  the  knife  across  the  anterior  chamber  flat 
with  the  iris,  its  back  corresponding  to  the  base  of  the 
intended  flap.  The  inner  length  of  the  wound  is  less  than 
the  outer  by  the  thickness  of  the  obhquely  cut  cornea  at 
each  end  (1,  Fig.  155). 

The  flap  operation  w'as  usually  done  without  either 
amesthesia,  speculum,  or  fixation  forceps.  The  after- 
treatment  was  troublesome.  But  the  great  height  of  the 
flap,  in  proportion  to  its  width,  renders  it  very  liable  to 
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or  even  fall  forwards ; and  this,  with  the  fiu  t that 
the  whole  wound  lies  in  corneal  tissue, eonsiderahly  iiicn'ast's 
the  risks  of  lar>?<-aud  dau^'i  rous  prolapse  of  the  ins  and  of 
rapid  suppurative  inflammation  of  the  cornea,  ior  these 
nnisons  the  ohl  flap  extnu-tion  has  U*eu  almost  aliandomnl 
In  favour  of  the  iR*ripheral  liut-ar,  corneal  section,  and  short 
flap  oiH*rations,  which  yield  a much  larger  average  of 
useful  eyes. 

Historicallv,  the  flap  ojx*nition  was  the  earliest;  then 
came  the  linear  ois-ratioii;  thinlly,  the  m.Klitinl  or  is  ri- 
pheral  linear  ojieration,  with  irideitomy  ; then  the  modern 
conical  ojicrations  ami  short  flap,  the  aim  of  whi.  h is  to 
^;ain  the  sulwtautial  mlvanta^'«'s  l»oth  of  the  old  flap  ami 
the  imslifitMl  linear  metluKls.  without  the  risks  of  the 

former  or  the  imi>erfections  of  the  hitter  ; lastly,  iridivti.my 
has,  as  stat<*il  al)ove,  l*een  aKain  ahaudoniHl.  more  or  less 


completely,  by  many  oi»erat4>rs. 

Of  other  o|K-rat ions  the  most  imiHjrtaiit  is  Pa^jeiistis  her’s. 
in  which  the  lens  is  reinovisl  by  a sc-«s»p  in  its  unbn»keii 
capsule.  It  is  most  apj.licable  t4»  catanu  ts  which  are  4.ver- 
riiH‘  or  art'  coinplicateil  with  ohl  iritis,  ami  U>  .Morpi^rnian 
catanu't  (p.  174). 

(For  methods  of  dealiuK'  with  unrii»e  s«*nile  i-atanu-t  $ee 

p.  178) 

Tlu«  chief  complicalion^  which  may  ans<‘  dunnuj  erirarhon 
of  ralumct  an — (1)  To4)  sh«.rt  an  incision;  this  is  U*st 
nMiie<lied  bv  enlaiyin}?  with  a small  In-nt  “ sec4>mlarv- 
knife.”  (2)  Escajs*  of  vitreous  Isdore  expiilsiim  of  the 
lens;  this  is  a si)<nal  for  the  pnmipt  nunoval  of  the  lens 
with  a S4-4s>p  (Fi^.  1.VJ).  the  vitn*ous  Is-in^'  aft4*rwards  cut 
off  level  with  the  wound  by  sciss4»rs  (8)  Portions  of  the 
lens  ri'iiiainin^  liehiiiil  aft4*r  th**  chief  bulk  has  Is-en  4*x- 
js'lhHl;  tli4-y  should  U*  coaxisl  out  by  jfeutle  manipulation 
after  n*im>val  of  the  sj»t*culum. 

After-trealment  of  extraction— Thv  i»atient  is  liest  in  U*d 
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for  from  four  to  seven  days.  The  dressing  consists  of  a 
piece  of  soft  linen  overlaid  by  a pad  of  cotton  wool  or  alem- 
broth  tissue,  and  kept  in  place  by  a four-tailed  bandage  of 
knitted  cotton,  or  a narrow  flannel  or  open  tissue  roller. 
Both  eyes  are  to  be  bandaged.  It  is  advantageous  to  apply 
outside  the  liandage  a light  wire  cage  to  prevent  the  patient 
from  striking  or  ridibing  the  eye  during  sleep.  The 
room  is  usually  kept  partly  dark  for  about  a week,  all 
dressings  and  e.xaminations  being  made  by  the  light  of  a 
candle. 


Some  operators  keep  their  cataract  patients  from  the  first  in  day- 
liglit,  and  wiih  no  other  dressing  than  some  strips  of  isinglass  plaster 
to  maintain  closure  of  the  lids.  Others  bandage  only  the  operated 
eye.  Old  people  occasionally  get  delirious  if  kept  in  bed  and  in  the 
dark  after  e.\traction  of  cataract  or  iridectomy,  and  for  such,  at  any 
rate,  the  ordinary  rules  as  to  bandaging,  darkness,  and  confinement  to 
bed  must  be  relaxed.  In  my  experience  the  subjects  of  this  delirium 
have  usually  been  alcoholics;  but  I believe  that  imprudent  use  of 
strong  inydriatics  may  produce  it  in  some  old  persons  who  have  not 
been  habitual  drinkers. 


During  the  first  few  hours  there  will  be  some  soreness 
and  smarting,  and  at  the  first  dressing,  from  twelve  to 
twenty-four  hours  after  operation,  a little  blood-stained 
fluid  ; but  after  this  there  should  be  no  material  discomfort, 
and  nothing  more  than  a little  mucous  discharge,  such  as 
old  people  often  have.  The  dressings  are  removed,  and 
the  lids  gently  cleansed  with  warm  water  once  or  twice  a 
day,  their  edges  being  separated  by  gently  drawing  down 
the  lower  lid,  so  as  to  allow  any  retained  tears  to  escape ; 
this  cleansing  is  very  grateful  to  the  patient.  Some 
surgeons  open  the  lids  and  look  at  the  eye  the  day  after  the 
ojK'ration  ; but  many  prefer  to  leave  them  closed  for  several 
days  unless  there  are  signs  that  the  case  is  doing  badly 
(p.  178).  It  is  a good  practice  to  use  one  drop  of  atropine 
daily  after  the  third  day,  to  prevent  adhesions  should  iritis 
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set  in  ; but  if  no  iridectomy  have  lieen  made,  1 prefer  m>t 
to  use  atropine  till  aliout  the  fifth  day,  btvause  if  the  wound 
should  reoi)cn  whilst  the  }>upil  is  dilated  prolapse  of  iris  is 
more  likely  to  occur  than  if  the  pupil  be  small.  When 
first  examined  the  eye  is  always  rather  congested  from 
having  Ixiui  tied  up;  but  there  should  lx*  no  chemosis,  the 
wound  should  lx*  unittnl  so  as  to  n>tain  the  a«jueous,  and 
its  i*<lges  should  lx  clear.  The  pujiil  is  exjKvted  to  lx* 
bla<‘k  unless  it  is  known  that  {strtums  of  lens  matter  have 
lx*en  left  Ixhind.  If  all  Iw  well,  the  Iwndage  may  U*  left 
off  during  the  daytime  at  the  eml  of  a week  or  ten  days,  a 
shade  Ixdng  worn ; but  it  should  lx*  r^*-applied  at  night  for 
the  first  two  or  three  wixks  to  prevent  accidents  from  move- 
ments during  shxp.  At  the  end  of  a fortnight,  if  the 
weather  lx  tine,  the  }>atient  may  lx*gin  to  go  out,  the  eyes 
Ixing  can'fully  {>rot<x*teil  from  light  and  wind  l.»y  dark 
goggles,  and  he  may  lx  »>ut  of  the  8urgt*on’s  hands  in  from 
tlmx  to  fi>ur  wtxks. 

A/ter-opt-rai totui. — When  iritis 
»xvurs  (p.  179)  the  pupil  lH*c«tmes 
more  or  less  *HTluih*«l  by  false 
membrane,  and  the  subsetpient 
contnu'tion  of  this  membrane 
may  draw  the  iris  towards  the 
sear,  so  that  the  pupil  is  at  once 
blocked  and  tlispluA-t^*!!  ( Fig. 

168).  In  slight  esises,  when* 

the  pupil  is  not  <lragge«l  out  «»f  jila<*e,  sight  is  gn*atlv 
improve<l  by  simply  U*aring  aeross  the  membrane  and 
capsule  with  a fine  n»*»*<lle,  and  trejiting  the  ciis<*  as  after 
discission  of  s»»ft  cataract.  In  doing  this  tin*  m*e«lle 
should  lx*  |>asscil  d«t*ply  enough  to  t«*ar  the  |M»st«*rior 
capsule  also,  so  that  the  vitnxms  by  bulging  forward  mav 
kt*t*p  tile  ojxning  in  the  i*aj>sule  j>utent  {cumjKire  I.)isc'is- 
sion  of  Stift  Cataract),  in  which  care  is  taken  not  to  go  so 


Flo.  158. — lliNgrmiii  of  oc- 
cIufioD  smi  diipUremrnt 
of  pupil  from  iritic,  after 
upward  extraction  of  cata- 
ract. 
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<k*e]»ly.  iiut  in  severer  eases  an  artificial  pupil  must  lx- 
made,  either  hy  iridectomy  or  iridotomy  (j).  380). 

2.  HuhiHon  (discission)  operations. — In  these  the  lens  is 
j^radually  absorbed  by  the  action  of  the  aqueous  humour 
admitted  through  a wound  in  the  capsule  (pp.  176  and 
182). — (1)  The  pupil  is  fully  dilated  bv  atrojtine  ; (2)  the 
lids  are  held  oj)en  by  the  fiiigm-s,  or  a stop  sj)eculum  and 
fixation  forceps  used  ; (3)  a fine  cataract  needle  (Fig.  159) 


tia.  159.  — Catiiract  needle.  I'lO.  160.  — Discission  of 

cataract. 


is  directed  to  a })oint  a little  within  the  border  of  the 
cornea  (usually  the  outer  border),  and  Avhen  close  to  its 
surface  is  plunged  quickly  and  rather  obliquely  into  the 
anterior  chamber.  Its  point  is  then  carried  to  the  centre 
of  the  pupil  (Fig.  160),  dij)j)ed  back  through  the  lens-caj)- 
sule,  and  a few  gentle  movements  made  so  as  to  break  iq» 
the  centre  of  the  anterior  layers  of  the  lens;  (4)  the  needle 
is  then  steadily  withdrawn.  Special  care  is  taken  not  to 
wound,  nor  even  touch,  the  iris,  either  on  entering  or  with- 
drawing the  needle,  not  to  stir  up  the  lens  too  freely,  nor 
to  go  so  deeply  as  to  perforate  the  posterior  capside  and  so 
engage  the  vitreous.  A general  anffisthetic  is  necessary 
only  for  young  children  or  excessively  nervous  i)atients ; 
but  it  should  always  be  in  readiness  and  the  patient 
prejiai'ed. 

After-treatment. — The  pujtil  to  be  kept  widely  dilated 
with  atropine  (F.  33),  a drop  Ixing  a2)))lied  after  the  opera- 
tion, and  at  least  six  times  a day  afterwards,  or  much 
oftener  if  there  be  threatening  of  iritis.  Ice  or  iced  water 
is  usually  to  be  applied  constantly  for  twenty-four  to  forty- 
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(‘ifjht  hours  after  thf  o|H*ration,*  as  for  thrrtiUuied  triiunmtio 
iritis  (p.  137),  and  the  jmtieiit  to  remain  in  UhI  in  a 
darkeiUMl  nsun  for  a few  days.  A little  ciliary  con^'stion 
for  two  or  three  days  iu*ed  cause  no  uneasiness  ; hut  the 
oc'currence  of  pain.  incrt*asi‘  of  congestion,  and  alteration  in 
the  colour  of  the  iris  (coiumencinjf  iritis)  are  indications 
for  the  application  of  leeches  near  the  eye,  and  the  more 
fnspjent  use  of  atn>pine. 

If  the  cataract  is  complete,  no  markiKl  chaiif^-  will  Ik* 
stvn  for  some  wi*eks ; if  }»artial  (c.  y.  lamellar),  in  a day  or 
two  the  j»art  of  the  lens  near  the  needle  wound,  and  in  a 
few  days  the  whole  lens,  will  l>eet»ine  o{>a4{Ue.  In  from  six 
to  eight  weeks  the  lens  will  hare  bec-ome  notably  smaller 
(Hattened  or  hollowe<l  tin  the  front  surfaet*).  If  the  eye  Ik* 
jK.*rft>ctly  quiet,  but  not  unless,  the  tqieratiou  may  now  Ik* 
n*jK*attHl  in  exactly  the  same  way,  and  with  the  same  after- 
treatment  and  puvautions,  but  the  m*edle  may  Ik*  ust*<l 
more  freely.  The  bulk  of  the  lens  will  ffenerally  ilisapjiear 
after  the  st'cond  o|K*ratitin,  but  the  n»K*<lle  may  have  to  Ik* 
usetl  a third  or  a fourth  time  for  the  disint<*)^tion  of 
small  rt'sidual  jiiwes,  or  in  onler  to  U*ar  the  capsule  if  it 
have  not  retructeil  enouj^h  to  leave  a char  wntral  pupil. 
A snuill  whitish  dot  remains  in  the  coruta  at  the  Mat  of 
eac*h  uikhIU*  punctun*. 

Ertraction  by  gHciion. — This  o|K*ration  (ViVt-  gim}>le  linear 
extraction,  p.  387)  is  applicable  to  completely  soft  tatanu-ts. 
The  pupil  is  t4i  Ik*  dilated  by  atropine.  The  lens-tapsule 
is  ojk*iuh1  as  in  discission,  but  imm.*  fretdy.  Then  an 
incision  is  luaile  obliquely  through  the  conua,  lK*tw<*en  its 
centre  and  margin,  with  a keratonu*  (Fig.  147)  or  broa<l 
iHKsile  (Fig.  14*J),  and  the  nost*  of  the  syringi*  |uissi*d 
through  the  wound  and  gi*ntly  dip|K*<l  into  the  laieratiil 
lens-substance.  By  very  gentle  suction  the  st*mi-tluid  leiis- 

• I have  to  thauk  my  colleague,  Mr  Gunn,  for  tliii  valuable  lugges- 
tion. 
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uiatter  is  tlicii  drawn  gradually  into  the  syrinj^o.  The 
instrument  is  not  to  be  passed  behind  tlie  iris  in  search  of 
fraf'inents.  Nearly  the  wliole  of  the  lens  can  Ihus  be  re- 
moved. The  after-treatment  is  the  same  as  for  needle 
operations.  Two  forms  of  syringe  are  in  use  : Teale’s,  in 
which  the  suction  is  made  by  the  mouth  apjilied  to  a piece 
of  flexible  india-rubber  tubing;  Bowman’s,  in  wdiich  the 
suction  is  obtained  by  a slitling  piston  worked  by  the 
thumb  moving  along  the  syringe.  It  is  often  l>etter,  and 
in  lamellar  catamet  necessary,  to  break  up  the  lens  fi-eely 
w'ith  a fine  needle  a few  days  before  using  the  syringe,  and 
thus  allow  it  to  lie  thoroughly  macerated  and  softyned  in 
the  acpieous  humour  ; atropine  and  ice  must  be  used  freely 
in  the  interval  lietw'een  this  needle  operation  and  the 
suction ; and  the  surgeon  must  be  prepared  to  interfere 
before  the  day  appointed  for  the  suction,  should  severe 
j)ain  or  increase  of  tension  occur  from  the  rapid  swelling 
of  the  lens  (ji.  182).  Suction  is  more  difficult  to  perform, 
and  perhaps  less  safe,  than  simple  linear  extraction,  but  I 
have  myself  no  olijection  to  make  against  it. 

Aniesthesia  in  ophthalmic  sunjery. — Before  the  intro- 
duction of  cocain  (Octolier,  1884)  there  wtis  much  diversity 
of  i)ractice  in  respect  to  anaesthesia,  many  surgeons  pre- 
ferring to  perform  extraction  of  cataract,  tenotomy  for 
squint,  and  simple  iridectomy,  without  anaesthesia,  whilst 
others  preferred  ether  or  chlorofonn  for  nearly  all  opc*ra- 
tions.  Cocain  has  immensely  facilitated  operating  without 
general  anaesthesia,  but  of  course  some  will  continue  to 
use  ether  or  chloroform,  where  others  feel  able  to  rely 
solely  on  the  local  anaesthetic.  In  using  cocain  for  the  eye 
we  have  to  remember  that  it  does  not  affect  tin;  sensibility 
of  the  borders  of  the  lids,  nor  in  any  constant  manner  that 
of  the  iris,  unless  used  many  times  for  at  least  half  an 
hour,  nor  that  of  the  muscles  and  deeper  parts,  unless 
injected  under  the  conjunctiva.  Hence  the  introduction 
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ainl  pressure  of  the  sjxx-ulum  are  always  more  or  less  felt, 
there  is  \isually  some  little  |>ain  when  the  iris  is  seized 
and  drawn  out,  an<l  decid»sl  |>ain  when,  in  tenotomy,  the 
tendon  is  stretelusi  on  the  lu>ok  (unless  subconjunctival 
injection  have  Inxm  rt^sorttxl  to).  It  must  further  lx* 
rt‘memlx*nxl  that  the  ]»atient  is  conscious  and  knows  that 
8oin«*thinjf  critical  is  lx*ing  done,  and  that  his  ^*x)d  Ix*- 
haviour  dep«*nd8  almost  as  much  on  abseiux*  <»f  fear  as  on 
abs<*nce  of  feeling;  and,  Jij^ain,  that  the  juiinlessness  of 
one  stejt  of  an  oj>eration  (c.  y.  the  sivtion  in  extnu-timj  of 
cataract)  contrasts  strongly  with  the  sensation  or  |Miin  felt 
in  another  stag**  (c.  y.  the  iri«lt**'t«>my),  and  that  the  pati«*nt 
will  Ik*  likely  to  start  or  jump,  unless  wamcHl.  at  sm*h  a 
stage.  My  own  ex|x*riemv  h*a4is  me  to  usi*  c«K*ain  in  all 
cataract  extrax’tions  and  discissions  (unless  for  sc»me  ]>ei-u- 
liar  reason  eth**r  or  chloroform  lx*  n**e<le<l),  for  nearly  all 
tenotomies  and  ojx*rations  for  conu*nl  ulcer  and  coniciil 
cornea,  and  for  s«ini«*  simple  iridtH*toini**s ; and  to  av«>id  it 
usually  in  iridtxdomy  for  glaucoma  and  for  syne<'hia?, 
wh«“ther  anterior  or  |>osterior.  I have  not  mys**lf  uwhI  it 
much  for  lacrimal  cus**s;  nor  hav**  I ex<*is**d  the  ey**l«ill 
umler  its  influence ; but  it  may  lx*  u«*tl  for  l»oth  pur]x>8**8 
with  fair  8ucc**s8  For  small  lid  tumours,  sulx*utani**>us 
iujtx'tion  is  verv’  8ucct*ssful.  For  gninular  lids  or  lupus  of 
i-onjunctiva,  a strong  solution  (10  to  20  |s*r  cent.)  may  lx* 
|tnint«**l  on  lx*fon*  touching  with  act tial  cautery*  or  caustics ; 
but  it  is  lx*tt«*r  for  such  (‘as<*8,  and  also  whenever  the 
ey»*lwdl  is  cong**st***l  and  {xiinful,  to  us«*  the  solid  c*H*ain 
salt,  |H»wd<*n*<l  and  rublsHl  over  tin*  surfjwe  with  a brush 
or  the  finger.  For  <*atara«*t  a solution  of  2 jH*r  «*nt.,  or  a 
singh*  dis<*  containing  gmin,  re|x*at*Hl  thnx*  timc*s 

within  five  minutes  of  tin*  ojx*nition,  is  generally  quite 
enough.  Solutions  should  be  freshly  made. 
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DISEASES  OF  THE  EYE  IN  RELATION  TO  GENERAL 

DISEASES 


CHAPTER  XXTII 

In  statiuf'  very  sliortly  the  most  im])ortant  facts  liearing 
on  the  connection  between  diseases  of  the  eye  and  of  other 
parts  of  the  body,  it  is  convenient  to  make  the  following 
subdivisions: — (A)  the  eye  changes  as  part  of  a general 
disease ; (B)  the  ocular  disease  as  symptomatic  of  some 
local  malady  at  a distance  ; (C)  the  eye  sharing  in  a local 
})rocess,  affecting  the  neighliouring  parts. 

(For  the  clinical  details  of  the  various  eye  diseases  re- 
ferred to  in  this  cha])ter,  see  Part  II.) 

A.  General  diseases,  in  which  the  eye  is  liable  to  suffer. 

Syphilis  is,  directly  or  indirectly,  the  cause  of  a large 
proportion  of  the  more  serious  diseases  of  the  eye. 

1.  Acquired  syphilis. — Primary  stage. — Hard  chancres 
are  occasionally  seen  on  the  eyelid,  and  even  far  l>ack  on 
the  conjunctiva  (p.  70). 

Secondary  stage  (sore  throat,  shedding  of  hair,  eruption 
andcondylomata). — Iritis  is  common  between  two  and  eight 
or  nine  months,  and  does  not  occur  later  than  about  eighteen 
months,  after  the  contagion  ; in  from  two  thirds  to  three 
fourths  of  the  cases  both  eyes  suffer ; there  is  a marked 
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tendency  to  exudation  of  lymph  (plastic  iritis),  shown  by 
keratitis  punctata,  haze  of  conu'a,  and  less  commonly  by 
lymph-nodules  on  the  iris.  In  some  cases  there  are  sym- 
ptoms of  severe  cyclitis,  leading  to  detachment  of  retina  and 
secondary  cataract,  with  little  iritis ; but  the  cvclitis  of 
ac<piirt‘d  syphilis  does  not  give  rise  to  ciliary  staphyloma 
{compare  p.  143).  Syphilitic  iritis  is  sometimes  protracUMl, 
and  may  rela|>se  after  complete  subsidence.  Choroiditi$ 
au<l  retinitis  generally  st*t  in  rather  later,  from  six  months 
tx)  aljout  two  ytars  after  the  chancre ; seldom  as  late  as 
four  years.*  The  two  conditions  are  most  often  seen 
tx)gether,  but  either  may  app**ar  singly;  and  in  i*ach  the 
vitr<H>u8  generally  lH*comes  inflamtHl.  Thest*  conditions  are 
essentially  chronic,  the  rtdinitis  l>eing  oftx*n,  and  the 
choroiditis  sometimes,  liable  to  repx'atxHl  exacerbations  or 
recurrences;  whilst  in  some  casc's  the  secondary  atrophh* 
changi's  pn>gres8  slowly  for  years,  almost  to  blindnt'ss, 
often  with  pigmentation  of  the  retina.  Syjdiilitic  chonn- 
ditis  and  retinitis  usually  affect  U»th  eyj*s,  but  often  in  an 
um*x|ual  degn*e,  and  evc*n  when  sc'vere  tin*  diw>asx>  is  occa- 
sionally limiU'tl  to  one  eye.-  Keratitis,  indistinguishabh* 
fnmi  that  of  inheritcnl  syphilis,  is  aimmgst  the  ran*st 
events  in  the  ju'quinsl  disease;  when  it  xiceurs  it  is  usuallv 
in  the  scH'ondary  stage  of  the  disx'asc*. 

ljHt<‘r  |)eriod8.  — Ulceration  of  the  skin  and  conjunctiva 
of  the  lids,  gummatous  infiltration  of  the  lids  and  sc  lerotic, 
and  msles  in  the  orbit  (whether  ccdlular  or  pc‘rioHtc*al) 
ocxMir  but  randy.  Oculo-motnr  jxtralysis  is  one  of  the 
frcNpumt  ocular  n'sults  of  syphilis.  It  may  dejs-ud  u}sm 
gumma  (syphilitic  neun»nia)  of  theaffc*cted  nerve  or  m*rvc‘s 
in  the  orbit  or  in  the  skull,  or  ujhiu  guinmatema  inflamma- 
tion of  the  dura  mater  at  the  base*  of  the  skull,  matting  the 
nerves  together,  or  on  disease  of  nerve-centivs.  The 

• A few  ca»os  arc  on  record  in  which  it  appeared  not  to  have  l>egnn 
tili  about  ten  yeara  after  infection. 
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gummatous  iion^o-lesions  seldom  occur  very  late  iu  tertiary 
8y])hilis. 

The  oj)tic  disc  is  often  inflamed  or  atrophied  as  an 
indirect  result  of  syphilitic  disease  of  the  eye  or  of  the 
nervous  system  ; but  the  tenns  “ syphilitic  optic  neuritis  ” 
and  “ syphilitic  optic  atrophy  ” are  not  often  applicable  in 
any  more  direct  sense  (compare  p.  229). — The  retinitis  of 
the  secondary  stage  affects  the  disc,  and,  when  atrophy  of 
the  retina  and  choroid  occur,  the  disc  Incomes  wasted  in  pro- 
portion ; whilst  in  rare  cases  the  retinitis  of  secondary 
syphilis  is  replaced  by  w'ell-marked  pai>illitis.  Such  cases 
must  not  be  confused  with  others,  still  more  rare,  iu  which 
double  papillitis,  passing  into  atrophy,  occurs  with  all  the 
symptoms  of  severe  meningitis  in  secondary  syphilis. 
Tertiary  syphilitic  disease,  anywhere  within  the  cranium, 
commonly  causes  optic  neuritis,  iu  the  same  way  as  do 
other  coarse  intracranial  lesions  (j».  223) ; but  neuritis  may 
also  be  caused  more  directly  by  gummatous  inflammation 
of  the  trunk  of  the  optic  nei've,  or  of  the  chiasma.  Primary 
]>rogressive  atrophy  of  the  discs  occurs  in  association  with 
locomotor  ataxy  and  ojhthalmoplegia  externa  of  syphilitic 
origin ; probably  in  a few  instances  the  optic  atroj)hy 
occurs  alone,  or  for  a time  precedes  the  other  changes  in 
syphilitic,  as  it  is  known  to  do  in  non-syphilitic  ataxy. 

Sight  is  liable  to  be  rapidly  damaged  from  severe  acute 
loss  of  blood,  especially  from  the  stomach  ; usually  both 
eyes  suffer,  but  often  unequally.  When  seen  quite  early 
papillitis  has  been  found,  but  the  cases  are  often  not  seen 
till  the  appearances  of  atrophy  have  come  on. 

2.  Inherited  syphilis. — Irth’s  corresponding  to  that  in  the 
acquired  disease  is  seen  in  a small  number  of  cases,  and 
occurs  between  the  ages  of  about  two  and  fifteen  months.  It 
often  gives  rise  to  much  exudation,  leading  to  occlusion  of 
the  pupil,  and  is  frequently  accompanied  by  deeper  changes 
(cyclitis  and  disease  of  vitreous).  It  is  very  often  sym- 
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metrical,  and  in  much  commoner  in  than  Ik>vs.  Choroid- 
i7i<»and  retinitis,  of  prec-iseW  tlu'  same  fonns  a8  in  acquired 
syphilis,  fHX?ur  at  the  corre8iH>ndinfj  ix*ri«Hl  of  the  diseast*,  i.  e. 
I)etw«.*en  six  months  and  alx>ut  three  years  of  age  ; and  they 
show  as  much  (some  observers  think  more)  tendency  to 
the  degenerative  and  atrophic  results  alrea^ly  des^rilnHl’;  in 
st'vere  (»«c‘s  there  an*  not  un(N)mmonly  signs  of  tvn*bral’de- 
generation.  In  the  later  stag»*s.  kfratUU,  which  is  the  w.in- 
monest  eye  disease  caused  by  inherittHl  syj>hilis.  oc-curs.  It 
is  commonest  U-tween  six  and  fifU*en  ymrs  old,  but  is 
sometimes  seen  as  early  as  two  or  thnv  years,  and  is  ocva- 
sionally  defeired  till  aft<*r  thirty.  The  disease*  is  fre- 
quently tH>mplicat*Hl  with  iritis  and  cyclitis,  and  th.mgh 
tending  to  nii»very.  shows  a considerable  liability  to 
rt*lapse.  It  almost  always  attmks  U,th  eyes,  though  si.me- 
times  at  an  interval  of  many  months.  When  the  jwtieiit 
IS  unusually  young,  the  disc-ase  as  a rule  nins  a mild  and 
short  course.— The  ocnlo-motor  ftaUien  «K*cur  but  ran*lv  in 
inheriU*<l  syphilis,  but  a few  well-authenlicaUxl  cas**«'are 
on  reix>rd. 

Smallpox  caust*8  inflammation  and  ulceration  of  the 
cornea.  lea^Ung.  in  the  worst  ca«*8.  to  its  total  destructi.m 
but  in  a large  numlH*r  to  nothing  worse*  than  a chronic 
vascular  uh*er.  The  corneal  dis<.as,*  comc*«  on  some  davs 
after  the  eruption  (tenth  to  fourU*<*nth  dav  fnmi  its  c*om- 
memvment).  and  after  the  onset  of  the  sec*ondary  fever. 
Intis,  uncompheaU-d  and  showing  nothing  characteristic  of 
Its  caust*.  sometimes  oercurs  some  wee*ks  after  an  attack  of 
smalliox.  Only  in  very  nm*  casc*s  do  variohms  pustules 
fonu  on  the  eye.  and  even  then  they  an*  always  on  the 
conjunctiva,  not  on  the  cornea. 

.SWrf  and  *,mc.  oUkt  «anth..mata  „u.y 

!«•  fulluwyd  l,y  ra,.id  and  coni|.lely  1„«,  „f  ' 

day  or  two.  .howinK  no  oi,htl.alino»oo,,in  clianm-a,  Tnd 
ending  m rocoyyry.  Such  attacks  an-  bdiyyod  to  lx. 

26 
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uraemic  or  at  any  rak*  dependent  on  some  toxic  condition  of 
the  blood.  A pecidiarity  of  these  cases  is  the  preservation 
of  the  action  of  the  pupils  to  light. — Very  severe  purulent 
or  meml)ranous  ophthalmia  sometimes  occurs  during 
scarlet  fever. 

Diphtheria. — By  far  the  commonest  residt  is  paralysis 
(ofkm  incomjdek?)  of  both  the  ciliary  muscles  {cijclople(jia)  ; 
the  puj)ils  are  not  affected  except  in  severe  cases,  when 
they  may  Ixj  rather  large  and  sluggish.*  The  symptoms 
generally  come  on  from  four  to  six  weeks  after  the  com- 
mencement of  the  illness,  last  about  a mouth,  and  dis- 
appear comi»letely.  Diphtheritic  cycloplegia  is  usually, 
but  not  invariably,  accompanied  by  paralysis  of  the  soft 
palate.  In  most  of  the  cases  seen  by  ophthalmic  surgeons 
the  attack  of  diphtheria  has  been  mild,  sometimes  ex- 
tremely so,  the  case  often  being  descrila^d  as  “ ulcerated 
throat ; ” but  inquiry  ofkm  yields  a history  of  other  and 
severer  cases  in  the  family,  and  of  general  dc'pression  and 
weakness  in  the  patient  out  of  proportion  to  his  throat 
symptoms.  We  find  that  most  of  the  patients  wdio  apply 
wdth  dii)htheritic  cycloplegia  are  hypermetropic,  doubtless 
because  those  with  normal  (and  a fortiori,  with  myopic) 
refraction  are  much  less  troubled  by  paresis  of  accommo- 
dation, and  often  do  not  find  it  necossary  to  seek  advice. 
Concomitant  convergent  squint  is  sometimes  developed  in 
hypermetropic  children  during  the  diphtheritic  2)aresis, 
owing  to  the  increased  efforts  at  accommodation  (j>.  338). 
Paralysis  of  the  exk'rnal  muscles  is  occasionally  seen ; I 
have  never  myself  seen  any  excejit  the  external  rectus 
alTeck*d,  and  recovery  has  been  raiiid. 

Diphtheritic  and  membranous  ophthalmia  are  occasionally 
caused  by  direct  inoculation  of  the  conjunctiva  of  the 
attendant  by  diphtheritic  material  from  the  patient’s 


* Further  observations  are  wanted. 
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throat  ; or  in  tho  jiatieiit  himwlf  hy  t*xt<*U8um  up  the 
iiaaul  duet  to  the  eoujuuetiva.  liut  in  nuuiy  cases  of 
“ di}>hth«‘ritic  ” and  '*  iiieiahraiious  ” ophthalmia  the  disease* 
seems  to  U*  hK-al,  the  iuHammation  taking  ou  this  sj>ecial 
form  without  ase-ertaiuahle  relation  to  any  infectious  dis- 
ease*. No  doubt  there*  is  often  something  jR*e*uliar  in  the 
|Nitient’s  he*iilti),  or  in  the  state  of  Ins  eye-tissue*s,  which 
^ive*s  a prewlivity  to  this  kind  of  intlammation.  Thus 
diphtheritic  ophthalmia  of  all  de-j^revs  is  more*  ceemimm  in 
youn^  children  than  in  aelults ; the*  worst  case*s  ^e*n**rally 
«H*ciir  after  me*asle*s,  or  during  or  after  scarlet  fever, 
broncho-pneumonia,  or  He*v«*re‘  infantile*  dhirrluea ; old 
^'ranular  ilise*ase*  of  the*  e*emjunctiva  also  confe*rs  a liai>ility 
to  a diphtheritic  tvjM*  e»f  iiiHamnuition.  amJ  the  same  ten- 
ele*ncy  is  seemetiiiu’s  se*e*n  in  ophtlialmia  iie*onate>rum  ami  in 
p>norrhii*al  ophthalmia. 

Meu»lrf  is  a proliHc  seuinv  e»f  e>|ththalmia  tarsi  in  ait  its 
fonus,  ami  of  ce»rm*al  ulcers,  ^•a^ticularly  e»f  the*  phlye*- 
te*nular  fetrms.  It  als«i  ^five's  rise*  to  a trouide*soim>  muco- 
punde‘ut  e>{)hthalmia,  ami  umler  Uol  hygienic  I'etmlitions 
this  may  U*  at,'ifravate*el,  by  cultivation  and  transmission, 
inte)  eiestructive  elise'use*  e»f  puruie*nt,  me*mbranous,  e>r 
eliphthe-ritic  ty|>e*.  Ikeuble  ojetie*  neuritis  has  Ixvn  see*n  in 
se*ve*ral  {uitielits  after  meash's. 

Muini>*. — Enlaiye*ment  e»f  the*  lae-rimal  ;^laml  s<)me*tinie's 
ae'comi»anie*8  or  folletws  that  of  the  {>ar<etid.  Case*s  have 
Itevn  re*|Htrte*<l  by  lIirse*hl»e*rK  ami  e>thers  in  which  the 
lacrimal  j^land,  but  not  the*  panetiel,  was  enlar>s'e*el.  Dr 
Swan  M.  Hurimtt*  aille*el  atte*utie»n  tee  haze  of  elise*  with 
vemuis  enper^eement  of  retina  ami  failure*  of  sight  during 
mumps  lEelema  of  lids  and  conjunctiva,  ami  in  one  case* 
l>an*sis  of  third  nerve,  {K>inte*d  to  effusion  into  the  orbit. 
The  symptoms  as  a rule  quickly  subside*d. 


* Uuruett,  ‘ Aiucr.  Jouni.  of  Mertl.  Sci.,’  Jan.,  1886,  p.  86. 
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Chicken-pox  is  soinetimes  followed  hy  a transient  attack 
of  mild  coiijmictivitis. 

Wkoopimj-coitfjh  often,  like  measles,  leaves  a proneness 
to  corneal  ulcers.  In  a few  rare  cases  the  condition  known 
as  iitchn'mia  retinHi  (sudden,  temporary,  arterial  bloodless- 
ness) has  occurred.  Conjunctival  orbital  or  cerebral 
haemorrhaf^es  may  occur  durin^f  the  violent  attacks  of 
cou^hiiif^ ; the  latter  may  occasion  muscidar  ])aralyses. 

Injluema. — In  the  epidemics  of  the  last  few  years  many 
ocidar  complications  have  been  reported,  optic  neuritis, 
iritis,  glaucoma,  and  muscular  defects  of  various  kinds ; 
but  considering  the  almost  universal  prevalence  of  the 
8Courf.^e,  such  com})lications  must  be  considered  uncommon. 

Malarial  fevers,  especially  the  severe  forms  met  with  in 
hot  countries,  are  sometimes  the  cause  of  retinal  and  other 
intra-ocidar  hajmorrluif'es,  iind  even  of  considerable  neuro- 
retinitis ; when  there  is  much  i)igment  in  the  blood  the 
swollen  disc  may  have  a peculiar  {^rey  colour.  When  renal 
all)uminuria  is  caused  by  malarial  disease,  albuminuric 
retinitis  may  occur.  Simple  optic  neuritis  with  failure  of 
sif^ht,  followed  liy  recovery,  seems  to  occur  sometimes,  and 
amblvopia  of  more  than  one  form  is  said  to  be  produced 
bv  malarial  })oisoning;  some  cases  have  recovered  under 
quinine.  Loss  of  sight  from  malarial  fever  must  not  be 
confused  with  blindness  due  to  the  quinine  administered 
for  its  cure  (p.  408). 

Relapsing  fever  is  sometimes  followed,  during  conva- 
lescence, by  inflammatory  symptoms  with  opacities  in  the 
vitreous  (cyclitis),  wdth  or  without  iritis ; recovery  takes 
])lace.  These  cases  are  commoner  in  some  epidemics  than 
ill  others.  In  a large  outbreak  Lubinski  saw  no  eye 
cases  in  patients  under  twenty  years  of  age,  and  none  in 
females. 

Epidemic  cerehro-spinal  meningitis  also,  in  a few  cases, 
gives  rise  to  acute  choroiditis,  wdth  pain,  cheinosis,  and 
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^reat  tomlencv  to  rapid  exudation  of  lymph  into  the 
vitreouH  and  anterior  chamlM^rs,  and  often  lea<lin«;  to  »lis- 
or^nisiitiou  of  the  eye  and  blindness.*  It  is  l»elievtHi  that 
the  inflainmation  may  extend  to  the  eye  alon^  the  optic 
nerve,  or  may  occur  inde|)endently  in  the  brain  and  the 
eye.  Deafnt'ss  from  dist^as<-  i»f  the  inb'rnal  t*ar  is  even 
commoner  thjui  the  eye  disi'as**. 

Purfmra  has  lavn  olwervtHl  in  a few  case's  to  Is*  aci'om- 

|>anitHl  by  retinal  or  subn‘tinal  ha^morrhaffes ; they  are 

sometimes  perivascular  and  linear,  and  in  (»ther  cas«‘s  form 

laiyi-  blotches.  They  have  als«*.  but  ran*ly,  1hh‘U  found  in 

scarry.  Ecchymosis  may  als«>  U*  s**en  in  and  around  the 

eyelids  in  scurvv.  In  that  form  of  s«*ur\'v  which  <Kvurs  in 
• * • 

infants  (esptvuilly  rickety  infants)  extravasation  may 
alst>  «K*cur  into  the  orbit,  and  pn>l>ably  Is'twtvn  the  r»x>f 
of  the  orbit  and  its  very  h«ostdy  atta«'h(Hl  jK*riosteum,  thus 
causing  pn»ptosis  and  swellinf^  of  the  lids,  as  well  as  dis- 
coloration. 

In  py»>mia  on*>  or  l)oth  eyes  may  Ik*  lost  by  styptic 
emlK>Ii  hnl^nK  in  the  veswls  of  the  choroid  or  retina,  and 
setting;  up  suppurative  [kanophthalmitis.  The  symptoms 
are  swelling;  of  the  lids,  loss  of  sight,  c*ongi‘stion,  «*s|k*- 
cially  of  the  jK^rforating  ciliaiy-  vessels  (Fig.  27),  chemosis, 
disit*loration,  ami  «lulne8s  of  a<]Ut*ous  and  iris.  There 
may  t»r  may  not  Ik*  some  protrusion  and  loss  of  mobilitv, 
and  conjunctival  diwharg»*.  Pain,  sometimes  verv  seven*, 
may  Ik*  almost  alMs*nt  ; prolmbly  its  pn*s«*m*<>  in<licates  rise 
of  tension.  A yellow  reflex  is  often  fM*en  from  the  vit- 
n*ou8.  The  eyeliall  gi*nerally  suppurates  if  the  {tatient 

• Possibly  a few  of  the  esses  iu  which  similsr  eye  rouditions  are 
seen  without  apparent  cause  may  be  the  accouipaniiuenU  of  slight  and 
uurecognisc'd  meningitis.  {See  Pseudu-glioma,  p.  198.) 

t Harlow,  * Med.  Chir.  Trims.,’  vol.  l*vi;  Keating’s  ‘ Kncyclopiedia 
of  l)i«.  of  Children,’  art.  “ Scurvy  and  Holmes  Spicer,  * Trans.  Oplith. 
Soc.,’  vol.  xii. 
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live  long  enough.  Sometimes  both  eyes  are  affected, 
together  or  with  an  interval. — In  cases  of  septirtvmia 
abundant  retinal  luemorrhages  of  largt*  size  may  occur  in 
l)(»th  eyes  ; they  come  f>n  a few  days  l>efore  death,  and  are 
thus  of  grave  significance.  As  they  are  not  present  in 
typhoid  and  other  fevers  of  corresponding  severity,  their 
presence  is  sometimes  an  aid  in  differential  diagnosis.* 

Lead  2>oino»in(j  is  an  occasional  cause  of  ojitic  neuro- 
retinitis leading  to  atroj)hy,  of  atrophy  ensuing  upon 
chronic  amblyopia,  and  of  rapid,  usually  transient  ambly- 
o])ia.  The  twofonner  are  the  most  common;  the  atrophy, 
whether  primary  or  consecutive  to  pajiillitis,  is  generally 
accompanied  by  very  marked  shrinking  of  retinal  arteries, 
and  great  defect  of  sight  or  comj>lete  blindness ; it  is 
generally  symmetrical,  l)ut  one  eye  may  precede  the  other. 
Other  symptoms  of  lead  ])oisoning,  usually  chronic,  but 
occasionally  acute,  are  nearly  always  present.  Care  must 
be  taken  not  to  confuse  albuminuric  retinitis  from  kidney 
disease  induced  by  lead  with  the  changes  here  alluded  to, 
which  are  due  in  some  more  direct  manner  to  the  influence 
of  the  metal. 

The  deposition  of  lead  upon  corneal  ulcers  has  Ix'en 
referred  to  at  p.  125. 

Alcohol. — Some  observers  still  hold  that  alcohol,  esp(‘- 
cially  in  the  form  of  distilled  spirits,  may  cause  a jjar- 
ticular  form  of  symmetrical  amblyojda  (the  so-called 
amhhjopia  potatorum).  Optic  neuritis  and  paralyses  of 
various  single  oculo-motor  nerves  are  described  by  Thomsen 
as  occurring  in  cases  of  alcoholic  paralysis.  The  difficulty 
of  arriving  at  the  truth  depends  chiefly  upon  the  fact  that 
most  drinkers  are  also  smokers,  and  that  tobacco,  wdiether 
smoked  or  chewed,  is  allowed  1)V  all  authorities  to  be  one 
of  the  causes  (or,  as  most  now  hold,  the  sole  cause)  of  a 
similar  disease.  The  question  whether  alcohol  directly 
* Gower?,  ‘Medical  Ophthalmoscopy,’  2nd  edit.,  p.  255. 
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causes  disease  of  the  ojdic  uen'es  will  not  lie  settled  until 
oliservers  are  much  mort'  careful  than  they  have  hitherto 
l>e<'n  t4)  record  as  typical  cases  t>f  alwdiolic  amhlyopia  only 
those  in  which  the  jMitient  does  not  us*-  even  the  smallest 
quantityof  toliact'o  in  any  sha|)e. 

Tobacco.  — Whatever  may  l>e  the  truth  (and  it  is  o<m- 
fesstslly  difficult  to  arrive  at)  as  to  the  dinn-t  influence  of 
alcohol,  and  of  the  various  sulwtaiu-t-s  oft**n  nuuhim-d 
with  it,  there  is  no  douht  whatev»-r  that  tol»acei»,  whether 
smoked  or  chew**tl,  does  act  dirt>ctly  on  the  optic  m-n'es, 
an«l  in  such  a manner  as  to  give  ris*-  to  definite-,  an<l 
usually  very  characteristic  symptoms.  The  amhlyopia 
seldom  comes  on  until  tolia<-c«*  has  l»een  use<l  ft>r  many 
ytars.  The  quantity  iu*ed**<l  U>  lause  symjihmis  is,  cnierie 
Itarihtif,  a matter  of  idiosyncrasy,  and  very  small  «lost‘s 
may  pHsluce  the  di84-aiM'  in  men  who,  in  other  n'sjuvts 
also,  ar*-  unahle  to  tiderate  larg»-  «}uantities  of  the  drug. 
PnMlis]K»sing  <aus»-s  exert  a verv-  im]Mirtant  infiuenc*-: 
anutugst  these  are  t**  l>e  s|K‘cially  notisl  increasing  ag** ; 
nemms  exhaustion  fnmi  ov<*rwork,  anxiety,  »>r  loss  <»f 
shvp;  chronic  dysis-psia,  wheth«-r  fnmi  drinking  or  other 
caust-s ; and  pn>l>ahly  s*.>xual  exc*>88es  and  exjs>sure  to 
tropical  h**at  (or  light).  A larg»‘  jinqsirtion  of  the 

jiatients  drink  t4>  excess,  and  thus  make  theins«-lv**s  mon* 
sus*-t*ptihl*-  to  tol»a**c«>,  hy  injuring  U>th  the  nervous 
syst«*m  an<l  the  8tonia*'h.  Hut  some  reniarkahle  cas<*8  an- 
8<***n  in  men  who  have  for  long  ls-*-n  total  ahstaim-rs,  in 
others  who  have  lately  Ix-come  al>stainers  witlumt  less*-n- 
ing  their  toliacc*),  and  in  yet  4»thers  who  are  stri»-tlv 
niislerate  in  alcohol,  are  in  ndmst  health,  and  in  wluun 
incrt*asing  ag»-  is  the  only  n-cognisahh*  pn‘4lis]s>sing  cans*-. 
1 he  strong  tolwu-cos  protluce  the  diw-ast- far  more  rea<lilv 
than  the  weaker  sorts,  and  chewing  is  mort*  dangi-n»us 
than  smoking.  Prohahly  alcohol  in  very  moderate  <loses 
counh-racts,  rather  than  increases,  the  injurious  effec-t  of 
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tobacco  upon  the  nervous  system  and  optic  nerves 
( Hutchinson). 

The  vapour  of  hisulphide  of  carbon,  if  inlialed  in  a 
concentrated  form  and  for  lon^  periods,  produces  at  first 
excitement,  then  general  and  severe  loss  of  nerve  power, 
with  extreme  mental  and  muscidar  del)ilitv  and  impotence. 
In  some  of  the  cases  the  sight  fails  chiefly  in  the  centre  of 
the  field  (central  scotoma),  with  haze  and  pallor  of  the 
discs  (chronic  neuritis).  The  cas<‘s  are  met  with  either  in 
india-rubber  w'orks  or  oil-mills,  in  both  of  which  the 
bisulphide  is  largely  used.* 

Qninme,  taken  in  very  large  doses,  at  short  intervals, 
lias  in  a few  cases  caused  serious  visual  symptoms.  Sight 
in  both  eyes  may  be  totally  lost  for  a time,  but  recovery 
more  or  less  perfect  takes  place  eventually,  sometimes  in  a 
few  days,  sometimes  not  for  months.  There  is  a great 
contraction  of  the  visual  field  even  after  perfect  recovery  of 
central  vision  ; the  discs  are  pale  and  the  retinal  artei'ies 
extremely  diminished.  The  symptoms  are  therefore  those 
of  almost  arrested  supply  of  arterial  blood  to  the  retina. 

Kidney  disease. — The  common  and  well-known  retino- 
neuritis  associated  with  renal  albuminuria,  and  of  which 
several  clinical  types  are  found,  has  been  already  described. 
It  need  only  be  noted  that  the  disease  is  commonest  with 
chronic  granular  kidneys  and  in  the  kidney  disease  of 
ju’egnancy,  but  that  it  is  also  seen  in  the  chronic  forms 
following  acute  nephritis  and  in  lardaceous  disease,  and 
that  children  suffering  from  chronic  renal  disease  seem  as 
liable  to  it  as  adults.  Retinitis  with  renal  albuminuria  is 
usually  a sign  that  the  kidney  disease  is  far  advanced,  and 
the  prospect  of  life  very  bad.  According  to  Miley,  hospital 
patients  seldom  live  more  than  six  months  after  the  onset 
of  the  retinitis  (‘  Trans.  Ophth.  Soc.,’  viii,  132).  C.  S. 

* For  full  particuliirs  see  ‘Trans.  Ophth.  Soc.,’  vol.  v,  pp.  149 — 175 
(1885).  Another  case  is  reported  by  Gunn,  ibid.,  vi,  372  (1886). 
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Bull  fiiuls  that  the  avera+re  duration  of  life  is  somewhat 
lon>;er,  aecordin><  to  returns  from  j«atients  of  all  classes. 
There  is  no  clouht  that  the  |)ros|KH*t  of  life  for  |>atients 
who  are  able  to  live  i*arefully  is  consideraldy  l)etter  than 
for  others.  It  setuns  likely  that  then*  is  also  a gr«.>U|>  of 
(“ases  in  which  the  retinal  change  precedes  the  signs  of 
kidney  dis4>as4\  thes«*  signs  apjK'aring  later;  thicktming  of 
the  coats  of  the  smalh*r  retinal  arterit‘s,  giving  them  when 
st><>n  hy  the  ophthalmoseojR*  an  apjK*anuuv  of  bright  cojn>er 
wire,  is  not  unfreipieiitly  se«*n  ass<H*iat«*«i  with  renal  dist^asi* 
of  the  chronic  granular  form,  as  has  Uvn  jH>inb*d  out  by 
(iunn  ;*  examination  of  the  urine  often  dis*s  not  reveal  the 
pn^seiice  of  renal  dist*ase,  and  it  is  proliable  that  a sclerosis 
of  the  small  arteries  of  the  IkkIv  generally  may  l>e  fairlv 
well  advancetl  without  the  ap{>tnirance  of  any  signs  of 
aff»*ction  of  the  kidney.  lK*tvhinent  of  the  retina  is  an 
ociusional  result  in  extn-nie  caM>8.  The  j)rognosis  as 
regards  vision  is  K'st  in  the  (nises  de|>ending  <»n  albumi- 
nuria of  pn^iiancy.  The  rt‘tinal  a*<lema  and  exudation  are 
prtiUibly  caumHi  by  the  blood-state;  but  the  dim*ase  of  the 
small  bbsMl-vessels,  and  the  t-ardiac  hyjM*rtr»>phy,  no  doubt 
add  t<»  ami  i*omplicate  the  changes.  lnde<‘<l,  the  diffenmt 
tyjH's  t»f  retiiuil  disease  which  an*  met  prolubly  de{>end  in 
gn*at  nn^asun*  im  the  varying  |»art8  ].lay»*<l  by  the  thre<> 
foi'tors  allinb*!.!  to.  The  failure  of  sight  causi<d  bv  albu- 
minuric n*tinitis  has  often  led  to  the  correct  diagnosis  of 
cases  whi«‘h  hu4l  U*t*n  tn*ate<l  for  dys[)cpsia,  headmlie,  or 
‘*  biliousness.'’ 

IHtiMen  sometimes  causes  cataract.  In  young  or  middle- 
ag**il  iMitients  the  catanict  usually  forms  quickly,  and  is  of 
wursc*  soft.  As  it  is  always  symmetrical,  the  rapid  forma- 
tion of  double,  wmplete  catann-t,  at  a comj>arativelv  earlv 
age,  should  always  lea^l  to  the  suspicitm  of  dialietes.  In 
old  js'rsons  the  progn*8s  of  dial>etic  cataract  is  much  slower, 
• Umui,  ‘ Tr«n«.  Oplilh.  .Sor.,’  vol.  xii,  p.  124. 
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and  often  shows  no  peculiarities.  The  relation  of  the 
lenticular  opacity  to  the  diabetes  has  not  been  satisfactorily 
explained : the  presence  of  sugar  in  the  lens,  the  action  of 
sugar  or  its  derivatives  dissolved  in  the  aqueous  and 
vitreous,  the  alistraction  of  water  from  the  lens  owing  to 
the  increased  density  of  the  blood,  and,  lastly,  degeneration 
of  the  lens  from  the  general  cachexia  attending  the  disease, 
liave  all  been  offered  in  explanation. — It  is  important  to 
know  that  diabetic  cataract  sometimes  disappears  entirely 
if  the  health  improves,  the  lens  completely  clearing  up.* 
In  a few  cases  retinitis  occurs ; sometimes  with  great 
oedema  and  copious  (probably  capillary)  haemorrhages  into 
the  retina  and  vitreous,  in  other  cases  with  numerous 
white  patclies  but  no  oedema.  Plastic  iritis  sometimes 
occurs  in  diaiKdes,  both  with  and  without  previous  opera- 
tion ; Schirmer  draws  attention  to  the  importance  of 
examining  the  urine  for  sugar  in  cases  of  intnictable  iritis. 
Central  amblyopia  from  disease  of  the  ojdic  nerves  has 
also  betm  observed,  even  it  is  said  in  patients  who  were  not 
smokers, t and  according  to  Hirschberg  affords  a grave 
prognosis. 

Leucocythiemia  is  often  accompanied  by  retinal  Inemor- 
rhages,  less  commonly  by  whitish  spots  bordered  by  blood, 
and  consisting  of  white  corpuscles;  these  spots  may  be 
thick  enough  to  project  forwards.  Occasionally  there  is 
general  haziness  of  the  retina.  In  severe  cases  the  whole 
fundus  is  remarkably  pale,  whether  there  be  other  changes 
or  not.J  The  changes  are  usually  symmetrical. 

* See  cases  recorded  iu  ‘Trans.  Oplitli.  Soc.,’  vol.  v,  p.  107  (1885). 

t See  Leber,  in  the  ‘ Graefe-Sacmiscli  Handbucli,’  and  a paper  by 
Dr  Kdnninds  and  the  author,  ‘Trans.  Ophth.  Soc.,’  vol.  iii,  1883.  A 
doubtful  case  in  a woman  is  recorded  in  the  same  paper;  and  another, 
also  not  completely  satisfactory,  by  S.imuel,  in  ‘ Hirschberg  s Central- 
blatt,’  1882,  p.  202.  Paper  by  Moore,  ‘ New  York  Med.  Journ.,’  1888. 

X For  a full  account  of  the  changes  see  Gowers,  ‘ Medical  Oi)btbal- 
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Progrettnine  pernicious  aruemta  is  marktnl  by  a stn)n^ 
b*n<loncy  to  n>tinal  hapmorrhafres ; the«*  an*  usually 
^rou|>**<l  chiofly  m*ar  tht*  *list\  and  an*  striaUnl  (CK>were). 
Whito  patches  an*  also  common,  and  (X'casionally  well- 
marke«l  neuritis  occurs.  I have  seen  ha?morrhaj,fe8  of 
different  date's,  and  in  one  ease,  shown  to  me  by  Dr 
Sharkey,  then*  ha<l  evidently  Uvn  a laiye  extravasation 
from  the  chomid  at  an  earlier  j»eri<Hl.  The  disc*  and 
fundus  part icij*ate  in  the  j^c*neral  pallor.  \n  simple  anj*  mia 
opti<*  m*uritis  or  retinitis  with  h8emorrha^*s  an*  mot  with  : 
the  amount  of  swelling:  of  the*  nerve  is  sometimes  very 
>j*n*at ; it  may  {>ass  on  to  atn>phy  with  js'mianent  im[»air- 
ment  of  vision.  The  n*tinitis  sometimes  has  the  aj>js*ar- 
ance  of  typical  n*nal  n*tinitis;  it  may  K*  one-sided. 

Heari  disease  is  variously  n*lat«*<l  to  chancres  in  th»*  eyes 
and  altc*rations  of  si^ht.  Aortic  incomjH*t«*nce  oft«*n 
pnnluces  visible  pulsation  of  the  retinal  arteries.  This 
pulsation  often  differs  from  that  s«*«*n  in  ^lauc'oma  in 
ext«*ndin);  far  U*yond  the  disc*,  and  in  not  l)**injf  so  mark<*d 
as  to  «*ause  comph*te  empty inj,f  of  the  lar>f«*r  v«*ssc*ls  durinff 
the  diastole.  In  ^;laucoma  the  pulsation  is  (*onfin(*d  to  the 
disc*.  The  differonev  is  explaiut*d  by  the  diffen*nt  mesh*  of 
pnsluction  in  the  two  c'ast*s  : in  the  one  incomplete  closun* 
of  the  aortic  orifice*  lowers  the  pn*ssure  in  the*  whede  blcsHl- 
<*olumn  during  the  dijistole,  and  allows  a n*Hux  of  blcMsl 
fnun  the  c*ye  ; in  the  other  h(*i^htc*n«Hl  intraoc*ular  tension, 
tc'diiif;  chi«*fly  on  the  c*omj>arativt*ly  yieldinfj  tissues  of  the* 
optic  disc  int*rc*asc*s  the  i*c*sistancx*  to  the  entrance*  of 
arterial  blcMsl.  Valvular  disc'asc*  of  the  h«*art  is  ^em*rallv 
[>rc*sc*nt  in  the  c*asc*s  of  sudden  lasting  blindm*ss  of  one 
eye,  clinic*ally  dia4fiios**d  as  em)M>lism  of  the  arteriacc-ntralis 
retina* ; but  in  some  of  tlu*sc*  thr(»mlN>sis  of  the  artery 

mo*copy.’  Dr  Sltnrkey  has  shown  me  a case  with  diffuse  retinitis 
very  numerous  punctiform  hsmorrha|*es,  chiefly  peripheral,  and  dila- 
tation with  extreme  tortuosity  of  the  veins. 
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or  of  its  companion  vein,  or  blocking  of  the  internal 
carotid  * and  ophthalmic  arteries,  has  Ixen  found  post 
mortem.  Brief  temporary  failure,  or  even  loss,  of  sight 
may  occur  in  the  subjects  of  valvular  heart  disease,  and  in 
some  i)ersons  who  are  liable  to  recurring  headache  {nee 
Megrim).  Repeated  attacks  of  this  kind  sometimes  lead 
to  permanent  blindness  of  one  eye,  and  atrophy  of  the  disc 
comes  on  ; jiossibly  repeated  temporary  failures  of  retinal 
circulation  at  length  give  rise  to  thrombosis.  In  another 
group  of  cases  sight  fails  during  successive  pregnancies 
or  lactations,  recovering  between  times : some  of  these 
may  be  mere  accommodative  asthenopia;  others  may  be 
due  to  renal  retinitis.  Others  again  are  due  to  uraemic 
poisoning  without  ophthalmoscopic  signs  ; in  the  last-named 
the  failure  affects  both  eyes,  and  usually  develops  sud- 
denly. The  seat  of  the  affection  is  probably  the  cerebral 
coi-tex.  It  is  probable  that  high  arterial  tension  predis- 
])oseS  to  intraocular  haiinorrhage  in  cases  where  the 
small  vessels  are  unsound,  and  that  the  frequent  asso- 
ciation of  retinal  haemorrhage  with  cardiac  disease  is  thus 
explained. 

Tuber ctilosis  is  sometimes  accompanied  by  the  formation 
of  tubercles  in  the  choroid.  These  may  occur  in  acute 
miliary  tuberculosis,  whether  the  meninges  be  involved  or 
not ; but  owing  to  the  difficulty  of  thorough  ophthalmoscopic 
examination  in  such  patients,  and  the  frequently  very 
small  size  of  the  choroidal  growths,  they  are  much  more 
often  seen  after  than  before  death.  Chronic  tubercular 
tumours  of  the  brain  may  be  accompanied  by  tubercles  of 
slow  growth  and  larger  size  in  the  choroid,  and  occasionally 
these  attain  such  dimensions,  and  cause  such  active  sym- 
ptoms, as  to  simulate  malignant  tumours  t (p.  288).  It 


* Gowers,  ‘ Medical  Oplitlialiiioscopy,’  p.  29. 

t For  interesting  cases  of  and  remarks  on  choroidal  tuberculosis  in 
its  various  forms  and  relations,  see  communications  by  Mackenzie, 
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is  also  probable  that  certain  cases  of  hx'alisetl  choroidal 
exudation,  not  acconijainied  by  serious  ^feneral  symptoms 
or  by  inflammatory  symptoms  in  the  eye,  may  l»e  of  tulH*r- 
cular  nature  (p.  Ilt6,  4). 

Barlow*  has  stvn  tula*rcles  in  the  choroid  post  mortem 
in  16  cases;  in  13  with,  3 without,  tulvrcular  menin^Mtis. 
Sometimes  thev  tts)k  the  form  of  extnmielv  minute  <h)ts, 
“tulH*rcular  dust.”  In  44  children  who  ditnl  of  tuU-rcular 
diseas*;  (4*2  showing;  miliary  tuU'rcles  in  the  menin^*s) 
Dr  Money  t found  tul>ercles  in  the  choroiil  of  one  or  Ixdh 
eyes  in  14. 

Rhetimalisin. — In  acute  rheumatism  Dr  Barlow  infonns 
me  that  he  has  more  than  onw  seen  well-markeil  con^*stion 
of  the  eyes  and  photophobia  ; but  neither  iritis  nor  other 
iiiHammatory  changes  «Hvur.  The  8ubjt*cts  of  chronic 
rheumatism  are,  however,  liable  to  relapsing'  inflammaticm 
of  the  eye,  usually  takin^^  the  form  of  iritis,  but  s^unetimes 
fallin^^  entirely  on  the  scleral  or  episcleral  tissues  ; whilst  in 
others,  less  common,  the  chant's  are  ap{mrently  confiiu*^! 
b)  the  conjunctiva— rheumatic  conjunctivitis.  But.  how- 
ever  suj»erficial  the  inflammathm  (or  coiij^estion;  mav  U*. 
there  is  no  muco-purulent  dischaiyi*.  Some  of  thes4> 
l«itients  ffive  a history  »>f  acute  articular  rheumatism  as  the 
start inj'-{M)int  of  their  chronic  troubles,  others  of  a pro- 
loiif^il  suiiai’ute  attm'k,  lasting;  for  nuiny  immtlM,  whilst  in 
others  i4,Tun  the  articular  symptoms  have  never  Kvn 
8<*ven*.  In  yet  another  series  a liability  to  fas<-ial  or 
muscular  rheumatism,  or  to  rtvummt  neuralgia  from  ex- 
jH>8ure  to  cold  or  damp,  is  the  only  “ rlummatic  ” svmptom 
of  which  a history  is  ^dveii ; in  some  «»f  thes**  the  ueiiral^da 
is  probably  faulty,  but  we  have  no  exact  knowh-d;^e  of  the 

HkHow,  CouplHiid,  and  other*  in  ‘ Tram.  Ophth.  Soc.,’  vol.  iii,  p.  Uy, 
el  Meq.  (Get.,  1882). 

• liiirluw,  ibid.,  p.  132. 

+ Money,  • Lancet.’  1883,  ii,  813. 
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nature  of  tliis  eliroiiic  rheiiiiiatiBiii  of  which  coiii])laiiit  is 
80  commonly  made.  It  is  to  he  rememlH,‘red  that  the  eye 
is  now  and  then  the  first  part  to  he  attached  l>y  an 
inflammation,  which  later  events  show  to  lx*  clearly  related 
to  rheumatism  or  to  ^out. 

Gonorr/uml  rheumatism  is  not  unfrequently  the  startiiif^- 
point  of  relapsing  iritis  and  the  otlier  conditions  named 
above,  as  well  as  of  chronic  relaj)siug  rheumatism.  Klieu- 
matic  iritis  occurring  for  the  first  time  with  gonorrhmal 
rheumatism  is,  in  my  experience,  more  often  symmetrical 
than  other  forms  of  arthritic  iritis,  or  than  the  later 
attacks  of  iritis  in  the  same  patient— a fiiet  which  some- 
times makes  the  distinction  between  rheumatic  and 
syphilitic  iritis  difficult. 


This  statement  is  bused  on  records  of  lot  cases  of  iritis  witli  well- 
marked  rbenmatic  symptoms,  and  G with  gonorrhma  but  no  rbeuma- 
ti.sm,  in  all  of  wbicb  syphilis  was,  so  far  a.s  possible,  e.xcluded.  (a)  In 
3t  of  this  series  the  first  attack  of  iritis  came  on  during-,  or  very  soon 
after,  gonorrhoeal  rheumatism ; and  in  exactly  one  half  of  these  the 
iritis  was  double.  In  0 others  (making  40  in  all)  there  were  iritis  and 
gonorrhoea,  hut  no  rheumatism  (“gonorrhoeal  iritis  ”),  and  here  the 
proportions  were  the  same,  (i)  In  the  remaining  70  cases  the  first 
iritis  had  no  relation  to  gonorrhma;  and  in  the  sub-series  the  attack 
was  single  in  5G  and  double  in,  at  the  most,  13  (two  or  three  being 
doubtful),  or  about  one  fifth.  No  corresponding  difference  obtained 
in  regard  to  relapses,  the  vast  majority  of  the  recurrent  attacks  in 
both  sub-groups  (n  and  J)  affecting  only  one  eye  at  a time. 


Gonorrhoeal  iritis. — Some  cases  of  gonorrhoeal  iritis  have 
l>eeu  described,  in  which  there  is  iritis  due  to  gonorrhoea 
without  arthritis  being  actiuilly  present.  Probably  in 
these  etises  the  iritis  is  the  first  indication  of  gonorrhoeal 
rheumatism.  A variety  of  quiet  conjunctivitis,  not  due  to 
infection,  has  also  been  described  without  pain,  and  hardly 
any  discharge. 

Kheumatic  inflammation  of  the  conjunctival  or  scleral 
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tvfH.*  (H’currin^  iu  ^»uorrha.*a  must  lx*  carefully  distin- 
^uislu^l  frt)ui  purulent  ophthalmia  duo  to  infection  with 
^onorrhujal  pus. 

In  some  t^aws  of  acute  inflammation  of  joints  in  infants 
suffering  from  i)unilent  ophthalmia,  the  arthritis  is 
lx*lieve<l  to  lx*  gonorrha*al,  hut  derivetl  from  the  con- 
junctiva instead  of  the  urethra.*  In  a c-ase  of  this  sort 
Huid  ohtaineil  fn.»m  the  knee-joint  was  found  by  Deutsch- 
mann  to  contain  gonocixvi. 

It  is  Ix'lievwl  that  rheumatism  is  the  causi*  of  some 
cases  of  non-suppuruting  orbital  ixdlulitis,  and  of  relapsing 
«*piscleritis.  Kheumatism  is  alsi>  belie  veil  to  cause  some 
other  of  the  ocular  jstralyses. 

(iout. — (louty  jwrsons  an*  not  very  infm]uently  the 
sul)j«H‘ts  of  n*current  iritis  indistinguishable  fn»m  that 
which  tariirs  iu  rheumatism.  The  pathology  of  rheuma- 
tism is  HO  little  understoiMl,  tliat  it  is  not  {K>ssible  to 
distinguish  it  in  some  of  its  forms  from  gout;  but  that 
the  subjects  of  true  “ chalk  gout  ” are  liable  to  n*la|vsing 
iritis  is  uudoubt<Hl.  There  is.  on  the  whole.  iiu»n*  tendency 
to  insidious  forms  of  iritis  in  gout  than  iu  rheumatism. 
It  is  also  gi*nerally  lx*lievi*«l  that  the  subjects  of  gmit,  or 
jH'rsons  whose*  iu*ar  relatives  suffer  fnuu  it,  an*  j*ar- 
ticularly  subjwt  t4>  glaucoma ; aA*ute  glaucoma  was,  index'd, 
the  "arthritic  ophthalmia”  of  earlier  authors.  Ha*mor- 
rliagic  n'tinitis  g»*uerally  due  h)  thnimlH>8is  of  one  or  mon* 
of  the  n'tiual  veins  is  also  commoner  in  gouty  |x‘r8ons 
than  iu  others ; it  may  lx*  single  or  double,  and  is  to  lx* 
distiuguisht*d  from  albuminuric  n*tiuitis.  It  has  also 
Ux*u  obsenwl  that  the  childn*n  or  des«x*ndants  of  gouty 
jxrsons,  without  ls*ing  thenm*lves  subject  to  gout,  are 
liable,  in  early  aelult  life,  to  an  insidious  fonn  of  irido- 

• Cli'meiit  Lucas,  ‘ Hrit.  Mc«l.  Journ.,’  1885,  ii,  pp.  57  «nd  6H9; 
Fcudick,  ibid.,  p.  830;  Saiwurnitzky,  abstracted  iu  ‘ Knapp’s  Archives,’ 
IV,  232  (1886);  Deutschmanu,  * Arch.  f.  Ophtli.,’  xxxvi,  1,  p.  109. 
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cyclitis  (p.  144),  which  sometimes  leads  to  serious  couse- 
(pieuces;*  both  eyes  are  likely  to  l>e  attacked  sooner  or 
later.  The  cases  in  this  ‘^roiip  ])robably  seem  rarer  than 
they  are,  from  the  impossibility  in  many  instances  of 
getting  a full  family  history. 

Several  different  clinical  types  may  be  recoj.'nised  in  the 
large  group  of  maladies  referred  to  in  this  section  under 
the  name  of  “ iritis.”  Besides  cases  of  pure  iritis,  w'e  meet 
with  exam})les  of  cyclitis,  in  some  cases  with  increase,  in 
others  with  decrease  of  tension ; in  other  groups  either  the 
sclerotic  or  conjunctiva  are  chiefly  affected  (true  “rheu- 
matic ophthalmia  ” without  iritis)  ; a fourth  group,  in 
which  the  i)ain  is  disproportionately  severe,  may  be  spt)ken 
of  as  neuralgic,  and  these  neuralgic  cases  are  marked  by 
sudden  onset,  short  duration,  and  great  fre  juency.  In  a 
large  majority,  how'ever,  the  iris  is  the  headciuarters  of  the 
morbid  action.  All  “arthritic”  eye  diseases  tend  strongly 
to^ relapse;  they  usually  attack  only  one  eye  at  a time, 
though  both  suffer  sooner  or  later  ; and  they  are  all  much 
influenced  by  conditions  of  weather,  being  commonest  in 
spring  and  autumn. 

The  strumous  condition  is  a fruitful  source  of  superficial 
eye  diseases,  which  are  for  the  most  part  tedioiis  and  relaps- 
ing, are  often  accompanied  by  severe  irritative  symptoms, 
but,  as  a rule,  do  not  lead  to  serious  damage.  The  best  types 
are  — (1)  the  different  varieties  of  ophthalmia  tarsi ; (2)  all 
forms  of  phlycteuidar  ophthalmia;  (3)  many  superficial 
relapsing  ulcers  of  cornea  in  children  and  adolescents, 
though  not  distinctly  phlyctenular  in  origin,  are  certainly 
strumous ; (4)  many  of  the  less  common  but  very  serious 
varieties  of  cyclo-keratitis  in  adults  occur  in  connection 
Avith  lowered  health,  susceptibility  to  cold,  and  sluggish 
but  irritable  circulation,  if  not  with  decidedly  scrofulous 
manifestations. 

* Hutchinson,  ‘ Lancet,’  Jan.,  1873. 
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Leprogy  may  have  its  seat  iu  almost  any  part  of  the  eye, 
hut  it  usually  occurs  first  in  the  suj>erficial  jwirts,  ami  leads 
to  <'ctropion,  with  exposure  of  the  cornea,  and  xerosis  of 
the  conjunctiva  ; or  there  may  be  a deposit  of  lepromata  in 
the  cornea  lea<linj?  to  its  perforation,  and  to  panophthal- 
mitis; iritis  and  cyolitis  may  also  occur,  and  leprous  invasion 
of  the  retina  has  also  l)een  s^-en. 

Knlozoa  sometimes  come  to  n‘st  and  develop  in  the  eve 

or  orbit.  Tlie  commonest  intraocular  j>amsit<‘  is  the 

Cy«Hrerni$  cellulotH' ; it  is  excessively  ran-  in  this  cHuintry, 

but  commoner  on  the  Contimmt.  Tlie  cvstuvn-us  mav  Ik? 

* • 

found  either  Umeath  the  retina,  in  the  vitrtHUis,  or  U|>on  the 
iris,  and  may  sometimes  1h*  nn'o^^nistnl  in  each  of  these 
jK)sitions  by  its  movements.  The  jsirasite  has  l»e«-n  success- 
fully extnn'tisl  fn>m  the  vilre»>us;  when  situat<Hl  on  the 
iris  its  rtunoval  involv(*s  an  iridtvtomy.  Sometimes  it  de- 
velops tinder  the  conjunctiva,  wher*'  I have  f«>«*n  it  wt  up 
8uj>purative  iuHammation.  Tim  erhinf^orru*  hvdati<l  with 
multiple  cysts  may  deveh.p  to  a lar^**  size  in  the  orbit,  and 
caus4‘  mueh  disphuvment  of  the  eveball, 

B.  Kye  <lis«-as**,  or  eye  symptoms,  iiidi«*ative  of  l.K-al 
diseoH«>  at  a distance. 

Mt'ijnm  is  well  known  to  Is*  sometimes  acconijtanhsl,  or 
even  solely  manifested,  by  teni|s.niry  dis4.rder  of  si^ht. 
This  p,*nerally  takes  the  form  of  a flickerin>.f  cloud  (gnntll- 
latiny  »roioma)  with  serrat**.!  ls»rders.  which.  Kxinniiiff 
n.'ar  the  (vntre  of  the  fiel.l.  spreads  eccentrically,  so  as  to 
pnKliuv  a larK'e  def»H*t  in  the  field;  a s«*rt  of  hemianopsia  ; 
the  bonlers  ot  the  cloud  may  U*  brilliantly  coloimvl.  It  is 
ndernsl  to  Is.th  eyi^s,  ami  is  visible  when  the  lids  are  clof«-d 
The  attack  lasts  only  a short  time,  and  js-rfect  si^ht  re- 
turns. In  many  patients  this  amblyopia  is  the  pn'cursor 
of  a s*'ven*  sick  luwlache,  but  in  others  it  constitutes 
the  whoh‘  attack;  it  s<*anrly  ever  follows  the  hemlache. 
L*.*ss  tlefinite  and  characteristic  symptoms  (dimness,  cloudi- 
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ness,  or  muscae)  are  complained  of  by  some  patients 
{compare  p.  412). 

Neuralgia  of  the  fifth  nerve,  especially  of  its  first  division, 
in  a few  cases  precedes  or  accompanies  failure  of  sight  in 
the  corresponding  eye,  with  neuritis  or  atropliy  of  the  disc 
(p.  241,  3).  A liability  to  neuralgia  of  the  face  and  head 
is  not  unfrequently  observed  in  persons  who  subsequently 
suffer  from  glaucoma. — Intense  neuralgic  pain  in  the  face 
or  head  sometimes  causes  dimness  of  sight  of  the  same  eye 
whilst  the  pain  lasts. — The  old  lx>lief  that  injury  to 
branches  of  the  fifth  nerve  can  cause  amaurosis  is  not  borne 
out  by  modern  exjierience,*  injury  to  the  optic  nerve  by 
fracture  of  the  skull  furnishing  the  true  explanation  of  such 
cases  (p.  236). 

Sympathetic  ophthalmitis  is  the  only  known  instance  in 
which  inflammation  of  the  eyeball  is  caused  by  local  disease 
of  an  independent  part. 

Diseases  of  the  central  nervous  system  may  be  shown  in  the 
eye  either  at  the  optic  disc  (papillitis  and  atrophy)  or  in 
the  muscles  (strabismus  and  diplopia). 

The  diseases  which  most  often  cause  papillitis  are  intra- 
cranial tumours,  syphilitic  growths,  and  meningitis.  Abscess 
of  the  brain  and  softening  from  embolism  and  thrombosis 
less  commonly  cause  it,  and  cerebral  haemorrhage  scarcely 
ever.t  Papillitis  has  been  found  in  a few  cases  of  acute 
and  subacute  myelitis  it  does  not  occur  in  spinal  menin- 
gitis. 

In  a very  large  proportion  (Gowers  thinks  at  least 


• References  to  many  of  the  earlier  cases  supposed  to  prove  this 
relation  betw'een  the  fifth  and  optic  nerves  are  given  by  Rrown-Sequard 
in  Holmes’s  ‘ System  of  Surgery,’  3rd  ed.,  vol.  ii,  p.  206. 

t A case  by  Dr  Bristowe  in  ‘Trans.  Ophth.  Soc.,’  vol.  vi,  p.  363 
(1886), 

J Gowers,  loc.  cit.,  p.  161;  Drescbfeld,  ‘Lancet,’  .Tan.  7th,  1882; 
and  Sharkey  and  Lawford,  ‘Trans.  Ophth.  Soc.,’  vol.  iv,  p.  232. 
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four  fifths)  of  all  the  cases  of  cerebral  tumour  (including 
syphilitic  growths)  optic  neuritis  occurs  at  some  jK*ri(xl. 
The  severity  and  duration  of  the  neuritis  vary  much,  and 
prolmldy  de|)end  in  many  cases  on  the  rate  of  progress,  as 
well  as  on  the  character  of  the  morbid  growth.  It  not 
uncommonly  sets  in  at  no  long  interval  l)efore  death, 
whilst  in  other  cases  it  is  very  chronic.  There  is  not  much 
in  the  characters  or  course  of  the  papillitis  to  help  us  in 
the  Icx^lisation  of  intracranial  tumour;  and  although  a 
verj’  high  degret'  of  papillitis,  with  signs  of  grt'at  obstnic- 
tion  to  the  retinal  cirx'ulation,  generally  indicates  eerebnil 
tumour,  then*  an)  many  cast's  in  which  tlie  pn*st*nce  »>f 
|*apillitis  does  not  help  us  to  dt*cide  the  nature  of  the 
intracranial  disease,  whether  tumour,  meningitis,  or  syjdii- 
litic  disease. 

AnHljsiiig  90  ca««i  of  fsUl  cer«bnl  tnmonr,  Kdmundt  and  T<awford 
found  that  optic  neuritis  was  obaerTctl  in  19  of  41  rases  where  the 
disease  was  at  or  towards  the  convexity  (or  4fi  per  cent.) ; whilst  it 
was  seen  in  41  of  55  cases  where  the  disease  was  chiefly  at  the  base 
(or  75  per  cent.).  In  43  cases  the  tumour  was  either  in  the  basal 
^nglia  or  the  cerebellum,  and  in  37  of  these  ( — per  cent.)  optic 
neuritis  occurred  (‘  Trans.  Ophth.  Soc.,'  vol.  iv,  172,  1884). 

Tumours  als«>  sometimes  cause  simple  o|>tic  atroj»hv 
by  pn'ssing  ui>on  or  invailing  some  part  of  the  oj.tic 
fil»ruK. 

Intracranial  syphilitic  disease  is  a common  cause  of 
(tapillitis,  the  dist*use  l>eing  either  a gummatous  gn»wth  in 
the  brain,  or  a growth  or  thickening  la-ginning  in  the  dura 
mater,  or  liasilar  meningitis.  The  pn>gnosis  is  much 
lH*th*r  than  in  cerebral  tumours  if  vigorous  treatment  l»e 
adopted  early;  indeed,  in  all  cases  of  papillitis  where 
intnicranial  disease  is  diagnos^nl,  and  syphilis  even  re- 
in<jtely  possible,  mercury  and  itslide  of  p<jta8sium  should 
Ik*  promptly  given. 
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Meiiingitis  often  causes  papillitis,  but  in  this  respect 
much  (lejieuds  on  its  position  and  duration.  Meningitis 
limited  to  the  convexity,  whatever  its  cause,  is  seldom 
accompanied  by  ophthalmoscopic  ^changes ; on  the  other 
hand,  basic  meningitis  very  often  causes  neuritis. 

Amongst  16  cases  of  injury  to  the  head  ending  in  death  Edmunds 
and  Lawford  never  found  optic  neuritis  without  basic  meningitis ; 
whilst  they  found  no  neuritis  when  the  damage  was  limited  to  the 
convexity  (Ophth.  Soc.,  Oct.,  1886). 

The  neuritis  in  basic  meningitis  is  probably  propor- 
tionate to  the  duration  and  intensity  of  the  intracranial 
mischief,  Ixdng  comparatively  slight  in  acute  and  rapidly 
fatal  cases,  whether  tubercular  or  not.  In  tuliercular 
meningitis,  papillitis  is  very  common,*  and  its  occurrence 
seems  especially  related  to  the  presence  of  inflammatory 
changes  about  the  chiasma  (Gowers) ; and  even  the 
neuritis  occurring  in  cases  of  cerebral  tumour  seems  often 
to  l)e  caused  by  secondary  meningitis  set  up  by  the 
growth.!  In  a form  of  meningitis  in  young  children, 
named  by  Drs.  Gee  and  Barlow  “posterior  basic,”  oj)tic 
neuritis  is  infrequent,  though  the  patients  often  live  some 
little  time. — When  patients  recover  from  meningitis,  the 
neuritis  may  pass  into  atrophy  and  cause  amaurosis ; such 
cases  are  well  known  to  ophthalmic  surgeons : it  is  pro- 
bable that  some  of  them  may  lie  instances  of  recovery  from 
tubercular  meningitis. — In  rare  cases  papillitis  occurs  with 
severe  head  symptoms,  ending  in  death,  but  without  macro- 
scojiic  changes  in  the  brain  or  membranes.  Microscopical 
changes  in  the  brain  substance,  justifying  the  term  cere- 

* Garlick  found  it  in  23  of  26  fatal  cases  (‘Med.-Chir.  Trans.,’ 
vol.  Ixii).  Money  (loc.  cit.)  discovered  it  in  only  16  of  42  fatal  cases. 
Slight  papillitis  is  very  easily  overlooked  in  delirious  or  fretful 
children. 

f Edmunds  and  Lawford,  ‘Trans.  Ophth.  Soc.,’  iii,  138  (1883). 
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hritis,  have  Ixru  found  iii  oue  such  case  hy  Dr  Suttou,  and 
in  another  hy  Dr  Stejdien  Ma<-kenzie.*  It  must  not  lx* 
forjfotten  that  oj)tic  neuritis  may  lx  causeil  hy  various 
altennl  conditions  of  the  hUnxl ; and  that  it  is  occasionally 
stxn  without  any  evidence  either  of  central  nervous  dist^ase 
or  of  hlo«)d  changes. 

Hydrocephalus  rarely  ciiuses  {lapillitis,  hut  often  at  a late 
stag**  causi*s  atrophy  of  the  optic  nerv**s  from  the  pr«*88ure 
of  the  distende<l  third  ventricle  on  the  chiasma.  Dr  Ihirlow 
informs  me  that  he  has  several  times  tkxn  a very  gross  h)rm 
of  choroiditis  ending  in  immeim*  {latches  of  atrophy  ; 1 have 
recordt*d  one  such  case  and  sixn  others. 

The  dis4*asc‘s  most  commonly  causing  atrophy  not  preceded 
by  papillitis  an*  the  ohnmic  pn>gn*ssive  disease's  of  the 
spinal  cord,  esjxvially  locomotor  ataxy.  The  atroj*hy  in 
these  cases  is  slowly  pn>gn*ssive  and  double,  though  sehUuu 
lx*ginniug  at  the  same  time  in  both  eyes;  it  alimtst  always 
ends  in  hlindiu*ss,  although  sometimes  not  until  after  many 
years.  Similar  atrophy  8ometim**s  «x*curs  in  the  early  stag**s 
of  g**nenil  {sirulysis  of  the  insane,  l>ut  chietly  in  crises  i*om- 
plicah**!  by  mark«*<l  ataxic  sympt4>ms.  It  is  als«»,  hut  much 
more  ran'ly,  stvn  in  lat**ral  and  in  insular  sclcn>sis.  In  the 
latter  amhlyi>pia  with  slight  neurit ic  changes  is  <Kvasionally 
scvn,  and  sight  may  improve  or  almost  m*over  after  having 
Uvn  defective  for  some  time.  In  cast*s  of  homonymous 
lateral  hemianopia  we  find  that  sometimes  the  blind  half  of 
tin*  ti«*ld  is  si*j)aratc*d  from  the  st*t*ing  half  hy  a straight  line 
which  8i*eins  to  pass  through  the  fixation  jK)int  (Fig.  93) ; 
hut  mon*  commonly  this  divhling  line  deviates  towards  the 
blind  half  in  the  centml  jmrt  of  the  field,  thus  having  a 
small  central  area  of  jxrfect  vision.  Careful  ohsi-rvathms 
show  that  the  dividing  line  prolmhly  never  actuallv  passes 
through  the  fixation  |s»int ; the  explanation  of  this  is  that 
fibres  from  the  macular  n*gion  jass  through  lx»th  optic 

• Also  A CAM  by  Ur  Silk,  ‘ Brit.  Med.  Jouru.,'  Msy  26tb,  1883. 
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tracts  aucl  botli  hemispheres,  so  that  central  vision  is  not 
destro}'ed  by  disease  of  either  tract. 

Motor  disorders  of  the  eyes. — Some  of  the  commoner 
causes  of  ocular  palsy  have  been  already  given.  It  may  be 
mentioned  here  that  basic  meningitis  often  causes  paralysis 
of  one  or  more  of  the  ocular  nerves,  with  squinting  (and 
double  vision  if  the  patient  be  conscious)  ; and  further, 
that  the  palsy  in  such  cases  often  varies,  or  apjiears  to  vary, 
from  day  to  day. 

Locomotor  ataxy  and  general  paralysis  of  the  insane  are 
sometimes  preceded  by  paralysis  (usually,_but  not  always, 
temporary)  of  one  or  more  of  the  eye  muscles,  causing 
diplopia ; and  there  may  for  years  be  nothing  else  to 
attract  attention.  The  same  diseases  may  also  be  ushered 
in  by  internal  ocular  paralysis.  The  most  frequent  variety 
is  loss  of  the  reflex  action  of  the  pupils  to  sensory  stimula- 
tion of  the  skin  and  to  light,  whilst  their  associated  action 
remains,  “ reflex  iridoplegia  ; ” when  shaded  and  lighted 
they  remain  absolutely  motionless,  but  they  contract 
with  convergence  of  the  eyes,  and  dilate  again  when  the 
eyes  cease  to  converge  (p.  26)  (“  Argyll-Kobertson  sym- 
ptom ”).*  This  phenomenon  is  often,  though  by  no  means 
always,  associated  with  a contracted  state  of  the  pupils ; 
hence  the  term  “ spinal  miosis  ” is  often,  but  incorrectly, 
used.  This  reflex  paralysis  of  the  iris  is  one  of  the  most 
valuable  of  the  eaidy  signs  of  locomotor  ataxy.  We  do 
not,  however,  yet  know  how  often  it  may  occur  in  healthy 
persons  or  without  eventual  spinal  disease  ; it  certainly  has 
comparatively  little  significance  in  old  persons.  Eecent 
observations  show  that,  at  least  in  general  paralysis  of  the 
insane,  loss  of  reflex  dilatation  to  sensory  stimulation  of 
the  skin  (p.  27)  is  probably  the  earliest  pupillary  change.f 
The  complementary  symptom,  loss  of  associated,  with 

* Argyll  Robertson,  ‘ Edinburgh  Med.  Journ.,’  1809,  p.  703. 

f Bevnu  Lewis,  ‘ Trans.  Ophlh.  Soc.,’  vol.  iii,  1883. 
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retained  reflex,  action  of  the  pupils,  has  not  l>een  fully 
8tudi**d.  Any  of  the  other  internal  j>aralybt*8  may  also  in 
certain  cases  occur  as  precursors  of  ataxy. — Paralysis  of  one 
third  nerve  coming  on  with  hemiplegia  of  the  opposite  side 
may,  but  does  not  necessarily,  indicate  disease  of  the  crus 
cerebri  on  the  side  of  the  jmlsie<l  third  nerve.* — Ophthal- 
moplegia externa  has  been  alremly  mentioned ; it  may  here 
l)e  added  that  cases  occur  in  which  this  condition  ap]>ear8 
to  bo  “ functional,”  in  which,  at  any  rate,  the  symptoms 
come  on  quickly  and  ]>ass  off  c«»mpletely,  recurring  {H‘rha]>s 
at  a later  period  ; of  these  cases  I have  seen  several  in  young 
adults. 

lX)uble  ophthalmoph^gia  extenia  is  the  extreme  ty{>e  of 
a large  and  im]K>rtant  class  of  ocular  {>alsu*8,  to  which 
much  attention  has  Uvn  given  recently,  characterised  by 
the  [Niralysis  of  certain  miovtmenl$  (usually  associated 
movements  of  the  two  eyes),  not  of  the  muscles  su{>plied 
by  a certain  nerve.  Tliere  may  l»e,  e.  g.,  loss  of  jK)wer  of 
l)oth  eyes  to  look  upwanls  (l)oth  sujterior  recti),  or  1<.>8S  of 
j)ower  to  h>ok  to  the  right  (li.  extenial  and  L,  internal 
rectus);  and  yet  in  the  latter  case  the  L.  internal  rectus, 
if  differently  associateil,  as  with  the  K.  int4.*mal  during 
convergimce,  may  act  i»erfectly  well.  Such  associated 
]taralysc‘s  are  explained  by  lesions  (usually  sclerotic,  occa- 
sionally tumour)  afftvting  the  centres  for  certain  combined 
movements,  which  are  more  central  anatomically  and 
higher  physiologically  than  the  centres  of  origin  of  the 
nerve-trunks.  Cases  of  paralysis  of  both  third  or  both 
sixth  nerves,  and  also  of  comjdete  ophthalmoplegia,  are 
sometimes  due  to  symmetrical  coarse  disease  (syphilitic 
gummata,  for  instance)  of  the  affected  nerve-trunks.  The 
symptoms  in  all  the  cases  referred  to  in  this  j>aragraph 
may  lx*  temporary  or  jxrmaneut,  acute  or  chronic,  and 

• For  exception*  see  Kobiii,  ‘ Trouble*  Oculaire*  dan*  le*  Maladie* 
de  I’Encephale,’  lb80,  p. 
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caust'cl  l)y  vaiious  fine  or  course  aiiatoiiiical  cliauges ; and. 
they  aic  fref|iiently  associated  with  other  and  j^raver 
nervous  symptoms.  It  is  of  great  importance  in  cases  of 
multiple  and  associated  ocular  j)aralysis  to  make  out,  if  we 
can,  w'hether  the  symptoms  point  to  peripheral  disease 
(disease  of  nerve-trunks),  or  to  disease  of  the  nuclei  of 
origin  of  the  nerves,  or  to  lesion  of  the  centres  for  certain 
movements. 

Cases  of  recurrent  paralysis  of  ocular  nerves,  most  fre- 
quently of  the  third  nerve, ‘have  lieen  described,  associated 
with  ])eriodic  headache  on  the  same  side;  from  the  few 
pust-mortem  examinations  that  have  been  made,  the  sym- 
jitoms  appear  to  be  due  to  small  innocent  growths  in  the 
trunk  of  tlie  affected  nerve.* 

Insular  (disseminated)  sclerosis  is  often  accompanied 
by  nystagmus,  characterised  by  irregularity  both  of  the 
amplitude  and  rapidity  of  the  movements,  and  by  pallor 
and  atrophy  of  the  optic  nen’es. 

Hysterical  eye  symptoms  {see  pp.  240,  351). 

C.  Cases  in  Avhich  the  eye  shares  in  a local  jirocess 
affecting  the  neighbouring  parts. 

In  herpes  zoster  of  the  first  division  of  the  fifth  nerve  the 
eye  participates.  When  only  the  supra-orbital  or  supra- 
trochlear branches  are  attacked  the  eyeball  usually  escapes, 
or  is  only  superficially  congested.  But  if  the  erujdion 
occur  on  the  parts  su}>plied  by  the  nasal  branch  (i.  e.  if  the 
spots  extend  down  to  the  tip  of  the  nose)  there  is  usually 
inflammation  of  the  proper  tissues  of  the  eyeball  (ulceration 
or  infiltration  of  cornea,  and  iritis) ; for  the  sensitive 
nerves  of  the  cornea,  iris,  and  choroid  are  derived,  through 
the  long  root  of  the  oi>hthalmic  ganglion,  from  the  nasal 
branch.  Occasionally  the  eye  suffers,  however,  when  the 
nasal  branch  escapes.  The  pain  and  swelling  of  the 
herpetic  region  are  often  so  great  that  the  attack  gets  the 
* See  Holmes  Spicer  and  Orinei’od,  ‘ Trans.  Oplitli.  Soc.,’  vol.  xvi. 
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nanu!  of  “ ervsipt'las.”  In  rare  cases  atrophy  of  the  oj»tic 
nerve,  ami  jtardlysis  of  the  third  and  other  nei^:hbouring 
nerves  occur  with  the  herpes.* 

In  p<iralys!s  of  the  first  dirision  of  the  fifth  the  cornea 
and  conjunctiva  are  anaesthetic ; the  cornea  may  be  touched 
or  rubbed  without  the  jiatient  feeling  at  all.  In  many 
cases  ulceration  of  the  cornea,  usually  uncontrollable  and 
destructive  in  character,  takes  place.  This  is  proliably  due 
to  anaesthesia  of  the  cornea;  the  loss  of  st*nsation  (1) 
allows  injuries  and  irritations  t-o  occur  un|s.>r«.-eived,  and 
(2)  by  removing  the  reflex  efftvt  of  the  sensory  nerves  on 
the  calibre  of  the  blood-vesscds.  {lermits  inflammation  to 
go  on  uncontrolled. 

In  jHtralysis  of  the  facial  nerve  the  eyelids  cannot  l»e 
shut,  and  the  cornea  remains  more  or  less  exjK)sed.  When 
a strong  effort  is  made  to  close  the  lids  the  eyelmll  rolls 
upwards  Umtath  the  upper  lid.  Epiphora  is  a common 
result  of  facial  {alsy.  Severe  ulceration  of  the  cornea  may 
result  from  the  exj>o8ure. 

Paralysis  of  the  certueal  syminithetic  causes  some  narrow- 
ing of  the  laljH'bral  Assure  from  slight  dnsiping  of  the 
up|»t‘r  lid,  up{arent  recvssion  of  the  eye  into  the  orbit,  and 
more  or  less  miosis  from  ptarulysis  of  the  dilator  of  the 
pupil  (p.  348).  No  changes  are  observed  in  the  calibre  of 
the  blcHKl-vessels  of  the  eye,  or  in  the  secretion  of  tears. 
The  pupil  is  said  to  l>e  less  contractc*d  after  division  of  the 
symjathetic  trunk  than  when  the  trunk  of  the  Afth  (and 
with  it  the  oculo-8yui|athetic  Abres)  is  cut,  and  knowledge 
of  this  mav  lie  now  and  then  usc*ful  in  diagnosis  (c/. 
p.  347). 

In  exophthalmic  goitre  (Graves’s  disease,  Bascnlow’s  dis- 
ease) the  most  j>rominent  symptoms  are  protnision  of  the 

• A UM'ful  pap«er  on  fsi-ial  ber{>e«,  with  tnaii^  reference*,  bj  Mr 
Je»»op,  ia  publiahed  in  vol.  ri  of  the  • Oplithnhuologlcal  Society’* 
Traiiaactioua  ’ (1886). 
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eye,  excited  action  of  the  heart,  enlargement  of  the  thyroid, 
and  certain  nervous  phenomena ; the  protrusion  is  almost 
invariably  bilateral,  though  not  unfrequently  greater  on 
the  right  side.  The  upper  lids  do  not  follow  the  eyeball  in 
looking  down  (v.  Graefe’s  sign)  ; infrequency  of  involun- 
tary winking  (Stellwag’s  sign)  and  abnormal  width  of  the 
palpebral  aperture  are  also  found. 

In  severe  cases  the  proptosis  may  be  so  great  as  to 
prevent  full  closure  of  the  lids,  and  in  these  dangerous 
ulceration  of  the  cornea  is  to  be  feared.  In  such  cases  it  is 
beneficial  to  shorten  the  palpebral  fissure  by  uniting  the 
borders  of  the  lids  at  the  outer  canthus,  or  even  to  unite 
the  lids  in  their  whole  length  (p.  358).  No  changes  are 
present  in  the  fundus,  except  occasional  dilatation  of 
arteries  and  spontaneous  arterial  pulsation.  The  seat  of 
the  lesion  causing  this  peculiar  malady  is  not  yet  known  ; 
it  was  formerly  supposed  to  be  due  either  to  some  morbid 
condition  of  the  sympathetic,  or  to  disease  of  the  heart ; 
there  is  more  to  support  the  view  that  it  is  due  to  a primary 
localised  lesion  of  the  medulla  oblongata.  More  recent 
observations  have  tended  to  show  that  all  the  symptoms 
may  be  caused  by  excessive  formation  of  thyroid  secretion, 
and  by  its  absorption  by  the  blood.* 

Erysipelas  of  the  face  sometimes  invades  the  deep  tissues 
of  the  orbit,  and  causes  blindness  by  affecting  the  optic  nerve 
and  retina ; on  recovery  the  eye  is  found  to  be  blind,  and 
the  ophthalmoscope  shows  either  simple  atrophy  of  the  disc, 
or  signs  of  past  retinitis  also.  Other  forms  of  orbital  cellu- 
litis may  lead  to  the  same  result.  (See  p.  291.) 


Note  on  the  teeth  hi  inherited  syphilis,  with  description  of 
Fiy.  161. — None  of  the  first  set  of  teeth  are  character- 

* See  discussion,  Carlisle  meeting  of  Britisli  Medical  Association, 
‘ Brit.  Med.  Journ.,’  1896,  ii,  p.  893. 
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itftically  alU*red,  though  the  iucisors  fre<juently  decay 
early. 

In  the  permanent  set  only  two  teeth,  the  central  uj>{K.‘r 
incisors,  are  to  lx?  relied  upon  ; hut  the  other  Incisors,  Ixith 
upjx-r  and  lower,  and  the  first  molars,  are  often  deformed 
from  the  same  cause.  The  characteristic  change  in  the 
central  upjx*r  incisvtrs  ap[)cars  to  depend  upon  defective 
formation  of  the  central  lobe  of  the  tooth  (Fig.  Ifil,  2,  5, 
and  t)).  Stxm  after  the  eruption  of  the  to<)th  this  lolte 
wears  away,  leaving  at  the  centre  of  the  cutting  «*dge  a 
vertical  notch  (No.  1).  If  thecaust*  have  actetl  so  intensely 
as  entirely  to  prevent  the  development  of  the  central  lolx*, 
we  find,  instead  of  the  notch,  a narrowing  and  thinning  of 
the  cutting  eilge  in  comjtarison  with  the  crown,  and  this, 
according  to  its  degree,  produces  a n“semhlance  to  a screw- 
driver, or  to  a jxg  (Nos.  3 and  4).  The  twth  an.*  also 
usually  Ux)  small  in  every  dimension,  so  that  the  incisors 
an*  oft**n  scparatc*d  fnmi  one  another  by  considerable  S{»ace8. 
In  extn*me  cast's  all  the  incisors  an*  |H*ggy  and  much 
dwarfed.  The  changes  an*  usually  Hymmetri(‘al,  but  No.  5 
shows  one  t<Hith  typically  «lefonm*<l  ainl  the  other  normal. 

Fig.  Ibl  (No.  7)  shows  in  an  extreme  dt'gns*  the  changi'S  • 
due  to  al»seuceof  enamel  fn»m  the  jxnnanent  teeth  (“  mer- 
curial,” “ stomatitic,”  “strumous,”  and  “ rickety  ” teeth). 
The  change  occurs  in  lint's  ninning  horizontally  across  the 
whole  set  of  jx'nnanent  incisors  and  canines.  When  slight 
it  affects  only  the  jiart  near  the  t*dge,  the  enamel  lieginning 
as  a sudden  terrace  or  step,  a little  distance  from  the  edge  ; in 
batl  cast's  several  such  “ terract's  ” are  prest*nt,  and  the  whole 
tcHith  is  rough,  pittt*d,  and  di8colourt*<i.  The  first  jx*rma- 
iieut  molars  show  a corre8|K»nding  change  on  the  grinding 
surface.  It  is  this  imix*rfixtion  that  is  found  present  in 
nearly  all  cases  of  lamellar  cataract  (p.  1(>7),  though  the 
dental  coudititm  is  common  enough  in  persons  without  that 
or  any  other  fonu  of  cataract. 
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Nitbatb  ok  SitVIR. 

1.  Mitigated  Solid  Nitrate  of  ^Iwer  (B.  P.  1885): 

Nitrate  of  Silver  1, 

Nitrate  of  Potaah  2. 

Posed  toother  and  ran  into  moolds  to  form  short,  pointed  sticks. 

Used  for  (granular  lids  and  porulent  ophthalnua. 

The  strentrth  above  f^iven  is  known  as  No.  1,  and  is  that  which  I 
(generally  use;  three  weaker  forms  are  ma<lc,  known  as  Nos.  2,  3,  and 
4,  containin^r  respectively  3,  3),  and  4 parts  of  Nitrate  of  Potash  to  1 
of  Nitrate  of  Silver. 

Pure  Nitrate  of  Silver  is  never  to  be  used  to  the  conjunctiva. 

2.  Solutioae  qf  Nitrate  of  Silver: 

(1)  Nitrate  of  silver  f^r.  x or  xx, 

Distilled  Water  Jj. 

Used  by  the  sur^^eon  tor  purulent  ophthalmia,  frranular  lids,  and 
chronic  conjunctivitis,  and  some  cases  of  ulcer  of  the  cornea. 

3.  (2)  Nitrate  of  Silver  gr.  j or  ij, 

Distilled  Water  jj. 

Used  by  the  patient  in  various  forms  of  ophthalmia;  only  a few 
drops  to  be  used  at  a time,  and  not  more  than  three  times  a day. 

All  Solutions  of  Nitrate  of  Silver  should  be  kept  in  glass-stoppered 
bottles;  any  trace  of  organic  matter  decomposes  the  salt,  and  a black 
deposit  of  metallic  silver  falls  to  the  bottom ; the  action  of  light 
favours  this  decomposition ; auiber-tinte<l  glass  is  said  to  counteract 
the  chemical  action  of  light.  Dark  blue  bottles  should  not  be  used,  as 
they  only  hide  the  deposit  of  reduce<l  silver. 
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Sulphate  of  Copper. 

4.  A crystal  of  Pure  Sulphate  of  Copper,  smoothly  pointed,  may 
be  used  for  touching  granular  lids  of  old  standing. 

5.  Lapis  Divinus : 

Sulphate  of  Copper  1, 

Alum  1, 

Nitrate  of  Potash  1. 

Fused  together,  and  Camphor  equal  to  of  the  whole  added.  The 
preparation  is  run  into  moulds  to  form  sticks.  It  should  be  kept  in  a 
stoppered  bottle. 

Largely  used  for  the  treatment  of  chronic  granular  lids. 

6.  Solutions  of  Sulphate  of  Copper  or  of  Lapis  Divinus,  gr.  j in 
5j  of  distilled  water,  are  also  very  useful  for  many  forms  of  chronic 
conjunctivitis. 

Lead  Lotion: 

7.  Liquor  Plumbi  Suhacetatis  (D.  P.)  5j, 

Distilled  Water  OJ. 

(1  in  IGO.) 

Used  in  chronic  conjunctivitis  when  the  cornea  is  sound,  and  in 
inflammation  of  the  eyelids  and  lacrimal  sac. 

Spirit  Lotion: 

8.  Rectified  (or  Methylated)  Spirit  Jiv, 

Water  3xvj. 

Used  as  an  evaporating  lotion  to  allay  or  prevent  inflammation  of 
the  wound  after  operations  on  the  eyelids. 

9.  Lead  and  Spirit  Lotion  ; 

Spirit  Lotion  Oj, 

Liquor  Plumbi  Subacetatis  (B.  P.)  Jij. 

Used  in  the  same  cases  when  there  is  no  fear  that  the  cornea  is 
abraded  or  ulcerated.  A better  antiphlogistic  than  spirit  alone. 

Mbrcubt. 

10.  Weak  Solutions  of  Perchloride  of  Mercury  are  extensively 
used  for  cleansing  the  conjunctiva,  eyelids,  &c.,  before,  during,  and 
after  operations.  A solution  of  1 grain  in  5000  of  water  (common  or 
distilled)  (=  gr.  j in  fl.  'uay  be  freely  used  for  the  above  pur- 
poses, and  a stronger  one  (1  to  2500)  ( = gr.  j in  fl.  Jvj)  as  a lotion  for 
catarrhal  ophthalmia,  &c.  Some  surgeons  use  much  stronger  solu- 
tions. The  Moorfields  Pharmacopoeia  has  a lotion  containing  1 grain 
in  (1.  5'''0>  or  1 in  3500. 


APPENDIX 


431 


11.  Solations  of  Perchloride  of  Mercury  in  glycerine  and  distilled 
water  of  the  strength  of  2 or  4 per  cent,  have  been  introduced  for  the 
conjunctiva  in  cases  of  trachoma,  either  alone  or  after  expression  of  the 
follicles ; perchloride  of  this  strength  has  also  been  used  for  some  cases 
of  ulcer  of  the  cornea. 

SrLPHATi  OP  Zinc : 

12.  Sulphate  of  Zinc  gr.  j or  ij. 

Water  or  Rose  Water  \j. 

Crlobidb  op  Zinc  : 

13.  Chloride  of  Zinc  gr.  ij. 

Water  \j. 

If  there  is  a deposit,  add  of  Dilute  Hydrochloric 
Acid  just  enough  to  make  a clear  solution. 

14.  Chloride  of  Zinc  Paste  (Camstio)  : 

The  exact  composition  of  this  paste  varies  in  different 
hospitals;  the  following  is  the  formula  in  use  at 
Moorfields  i 

Chloride  of  Zinc  480  grains. 

Wheat  Flour  ISO  grains. 

Water,  or  Liquor  Opii  Sedativus,  fl.  Jj. 


Alum  : 

15.  A stick  of  pore  crystalline  alum  * forms  a very  nseful  appli* 
cation  for  mild  or  long-standing  cases  of  granular  conjunctiva,  and 
for  many  forms  of  chronic  palpebral  conjunctivitis.  It  may  be  used 
by  the  patient  himself  without  the  slighU>st  risk. 

IG.  Lotion : 

Alum  gr.  iv  to  gr.  x. 

Water  Jj. 

Tlic  above  lotions  are  in  common  use  in  the  milder  forms  of  acute 
and  chronic  ophtlialmia.  The  Chloride  of  Zinc  occasionally  irritates; 
it  is  specially  used  in  purulent  and  severe  catarrlial  ophthalmia  instead 
of  the  weak  Nitrate  of  Silver  lotions.  Tlte  stronger  Alum  lotion  is 
often  use<l  in  the  same  cases.  The  Alum  and  Hul]>hate  of  Zinc  lotions 
may  be  used  unsparingly  to  the  conjunctiva;  the  Chloride,  even  in 
severe  cases,  not  more  than  six  times  a day. 


* So  far  as  I know,  Mr  Martindale  is  the  only  London  chemist  who 
keeps  this  alum  |>encil. 
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Hokacic  Acid  Lotion: 

17.  Boracic  Acid  4, 

Water  100  by  weight. 

Used  a.s  an  antiseptic  before  and  after  operations  on  the  eyeball,  and  in 
the  treatment  of  conjunctivitis  and  of  suppurating  ulcers  of  the  cornea. 

Boracic  Acid  in  very  flue  powder  may  be  used  for  dusting  on  to  the 
cornea  in  cases  of  severe  suppurating  ulcer ; it  causes  scarcely  any 
pain,  and  may  be  applied  ns  often  as  three  times  a day  (p.  114).  The 
crystals  are  difficult  to  powder  finely,  but  an  almost  impalpable  amor- 
phous powder,  obtained  by  preventing  regular  crystallisation,  can  be 
had. 

Mr  Martindale  has  made  for  me  some  soluble  styles  containing 
about  GO  per  cent,  of  boracic  acid  for  use  in  cases  of  lacrimal  obstruc- 
tion with  much  secretion  of  mucus  (p.  77). 

Solutions  of  boric  acid  often  tarnish  steel ; instruments  should 
therefore  not  be  left  in  them. 

Cakbonatk  of  Soda : 

18.  Carbonate  of  Soda  gr.  x. 

Water 

Used  for  softening  the  crusts  in  severe  ophthalmia  tarsi.  A small 
quantity  of  the  lotion,  diluted  with  its  own  bulk  of  hot  water,  to  be 
used  for  soaking  the  edges  of  the  eyelids  for  ten  or  fifteen  minutes 
night  and  morning. 

Tab  and  Soda: 

19.  Carbonate  of  Soda  ^Iss, 

Liquor  Carbonis  Detergens  xj  to  5ss, 

Water  to  Oj. 

Used  in  the  same  cases  as  the  last. 

Bobax : 

20.  Biborate  of  Soda  gr.  x to  xx. 

Water  5j. 

Used  in  the  same  cases  as  the  last. 

Quinine  Lotion: 

21.  Sulphate  of  Quinine  gr.  iij, 

Acid.  Sulph.  dil.  (15.  P.)  just  enough  to  dissolve. 
Water  5j- 

Used  in  diphtheritic  ophthalmia. 

Cabbolio  Acid  Lotion. 

22.  Absolute  Phenol  5, 

Water  by  weight  100. 
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Us«d  in  purulent  oplitbalmift.  It  is  important  to  use  absolutely 
pure  carbolic  acid  for  the  conjunctiva.  Severe  irritatiou  often  follows 
if  any  other  varieties  are  employed. 

23.  Pure  carbolic  acid  is  useful  as  an  application  by  the  surgeon 
himself  to  the  surface  of  infective  or  obstinate  ulcers  of  the  wrnea. 

Ixition  of  Salietflic  Acid  is  so  irritating  to  the  surface  of  the  eye 
that  it  can  seldom  be  used.  The  same  objection  applies  to  salicylic 
wool  used  for  dressing  the  eye  after  o]>eratioiu. 

2i.  Calomtl  Poteder  ; 

Used  for  dusting  on  the  coriien  in  some  cases  of  uh'eration.  It  is 
flicked  into  the  eye  from  a dry  camel-hair  brush. 

26.  Yellom  Oxide  of  Mercmrif  (“  YtUow  Oimlmemt,"  “ Pagen- 
siteker't  Ointment  ”)  .- 

Yellow  Oxide  of  Mercury  gr,  xxiv. 

Vaseline  Jj. 

(1  in  20.) 

26.  Weaker  prejiarations.  conUiuiug  gr.  viij  or  less  of  the  Yellow 
Oxide  bj  3j  (1  ill  HO  or  less),  are  often  better  Imriie. 

Used  in  many  cases  of  corneal  ulceration  and  recent  comeal  iiebulw, 
a morsel  as  largo  as  a hemp-seed  being  inserttnl  within  the  lower  lid 
by  means  of  a small  brush,  once  or  twice  a day.  It  is  also  suitable  for 
ophthalmia  tarsi. 

In  some  of  the  ContinenUl  eye  hospiUls.  where  it  is  the  custom 
for  this  remedy,  amongst  others,  to  be  applied  by  the  surgeon  himself, 
stronger  preparations  aro  used. 

27.  Yellow  Ointment  with  Atropine: 

Yellow  Oxide  of  Mercury  gr.  viij  or  less, 

Atropine  gr. 

Vaseline  .\j. 

Used  in  the  same  way  as  25  snd  26. 

28.  Ked  Oxide  of  .Ifercary  ; 

Ked  Oxide  of  Mercury  gr.  xxiv  or  less, 

Vaseline  Jj. 

Useil  for  ophthalmia  tarsi.  Ac.  Was  formerly  used  for  corneal 
ulcers  and  nebulw;  but  the  Yellow  Oxide,  which  being  made  by 
prwipitation  is  not  crystalline,  is  now  generally  preferreil  because  less 
irritating.* 


• The  ointment  known  as  ‘•Singleton’s  Golden  Eye  Ointment” 
appears  to  contain  the  crystalline  red  oxide  in  fine  powder  as  iU  active 

28 
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2\).  Nitrate  of  Mercury  (Citrine  Ointment)  : 

Uiiguentuni  Ilydrargyri  Nitratis  (B.  P.)  jj. 

Vaseline  or  Prepared  Lard  5vij. 

Used  ill  the  same  cases  ns  28. 

30.  Iodoform : 

Iodoform  may  be  used  either  in  substance,  or  as  an  ointment  made 
with  Vaseline. 

Iodoform  gr.  x to  gr.  xxx  or  more. 

Vaseline  5.j. 

Ung.  lodoformi  (B.  P.  1885): 

Iodoform  gr.  xlviij, 

Benzonted  Lard  5j. 

30  a.  lodol,  which  is  odourless,  may  be  used  in  the  same  way. 
The  jirecipitated  iodoform  (imjialpable  powder)  should  be  used  in 
jirefercnce  to  the  ordinary,  or  crystalline,  form,  for  the  eye. 

Boric  Acid  Ointment  (B.  P.  1885)  : 

31.  Boric  Acid  G8  gr.  to  of  Paraffin. 

32.  Coca  IN. 

Cocain  was  brought  into  clinical  use  in  September,  1881,  at  Vienna, 
and  in  London  and  elsewhere  early  in  October. 

A 2 per  cent,  solution  of  a salt  of  cocain  drojiped  into  the  con- 
junctival sac  causes  smarting  for  about  half  a minute,  followed  by 
numbness,  rising  to  complete  aiimsthesia  of  ocular  conjunctiva  and 
cornea  in  about  two  to  five  minutes;  in  three  to  five  minutes  after  the 
maximum  is  reached,  feeling  begins  to  return,  but  slight  numbness 
continues  for  about  tw'enty  minutes.  There  is  often  a feeling  of 
coldness  as  sensation  is  returning.  Cocain  also  causes  widening  of  the 
jialpebral  fissure  by  retraction  of  the  upper  and  lower  lids,  whitening 
of  eyeball  from  contraction  of  blood-vessels,  mydriasis,  very  slight 
weakness  of  Acc.,  and  perhaps  lowering  of  the  eye  tension.  These 
effects  last  about  half  an  hour,  except  the  mydriasis,  which  remains  in 
some  degree  about  twenty-four  hours.  The  pupil  dilated  by  cocain 
remains  active  to  light  and  Acc. ; if  atropine  be  added  the  pupil 
becomes  larger  than  from  either  drug  singly.  Kserine  quickly  and 
fully  overcomes  the  effect  of  cocain.  Acc.  is  completely  paralysed  for 
a very  short  time  if  cocain  be  used  every  few  minutes  for  about  an 
hour.  These  cfi’ccts  of  cocain  (except  the  last)  are  explicable  on  the 


ingredient.  A sample,  kindly  analysed  for  me  by  Mr  S.  Plowman, 
contained  70  grains  of  the  oxide  to  the  ounce. 
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■uppoeitioii  that  it  causes  spasm  of  the  syui|>atlietic  uerve-fibres  to  the 
eyelids,  iris,  and  superficial  blooti-vessels ; whether  a similar  con- 
traction of  the  arteries  of  the  ciliary  muscle,  brought  about  by  the 
repeated  use  of  the  drug,  explains  the  fleeting  ]>aralygis  of  Acc.  is 
oi>en  to  question.  Cocaiii  has  no  ascertainable  action  on  the  vessels  of 
the  retina  and  choroid.  Cocain  is  thought  by  some  to  aid  the  action  of 
Kst'rine  in  chronic  glaucoma,  when  the  two  are  used  together;  this  is 
intelligible  if  cocaiu  acts  by  contracting  the  ciliary  arteries. 

In  ophthalmology  cocain  is  use<l  chiefly  for  anaesthesia  before  o{>era- 
tions  on  the  eyeltall,  and  painful  applications  to  the  ]>al|iebral  con- 
junctiva. For  the  former,  a freshly  made  '2  per  cent,  solution  of 
j>erfectly  pure  hydrochlorate  of  cocain  in  freshly  boiled  distilled 
water  is  tlie  safest  prei>aration ; but  gelatine  discs  of  the  pure  salt,  if 
free  from  hygroscopic  tendency,  may  be  safely  used.  Solutions  in  oil 
or  vaseline  are  uncleanly  and  not  suitable  fur  surgical  purposes. 
Watery  solutions  of  cocain  should  be  used  quite  fresh  ; even  if  made 
with  b<')racic  acid  or  camphor  water  they  often,  if  kept,  grow  fungi, 
and  are  then  unsafe.  Cocain  if  too  freely  used  causes  dryues«, 
loosening,  and  even  separation  of  the  corneal  epithelium:  the  desic- 
cation of  tlie  corneal  epithelium  is  said  to  occur  in  direct  proportion 
to  the  freijueiicy  of  use  of  tlie  cocain,  and  of  exposure  of  the  cornea  to 
the  air,  rather  than  to  the  strength  of  the  solution  employed.  Not 
more  three  applications  need  be  made,  within  five  minutes,  liefure 
n{>erations  for  cataract,  Ac.  CiH'aiu  has  l>ren  accuseMi  of  pnaiucing 
glaucoma,  hut,  aa  far  as  the  few  recorded  rases  show,  without  mueh 
reason.  Fur  deadening  granular  lids,  or  aimiUr  couditioiia,  a much 
stronger  solution  uiuat  be  )iaiute«l  over  the  affeetetl  surface  (I  use  a 
}ier  cent,  solution  or  the  solid  salt).  For  small  tumours  alwut  the  lid, 
Ac.,  a 1 or  2 (ler  cent,  solution  is  injected  in  different  directiona  at  the 
liase  of  the  growth. 

If  the  eye  be  congested  or  inflamed  cocain  acts  much  less  )>erfectly 
on  the  conjunctiva;  but  it  acts  as  well  u(>ou  au  ulcerated  as  upon  a 
hciilthy  cornea.  As  the  cocain  takes  effect  only  on  the  {tart  which  it 
touches,  the  solution  must  be  made  to  flow  all  over  the  cornea  and 
conjunctiva ; and  as  it  (leiietrates  little,  if  at  all,  it  must  bo  injected 
under  the  conjunctiva  if  we  wish  to  render  the  later  (tenotomy)  stage 
of  a S4{uint  o|ieration  (laiiiless,  or  to  excise  the  eycbsll  under  its 
influence.  Cocaiu  as  ordinarily  use«l  docs  not  seem  greatly  to  affect 
the  K'lisibility  of  the  iris;  injection  into  the  anterior  chamber  for  this 
|>ur{)ose  is  not  practicable  even  if  safe. 

Cocain  is  used  iii  acute  iritis  in  coiijuiictiou  with  Atropine,  with  the 
idei  that  it  will  assist  the  sniHiyne  and  mydriatic  effects  of  the  latter. 
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My  own  experience  does  not  enable  me  to  speak  strongly  on  tliis 
point. 

For  producing  rapid  but  brief  paralysis  of  Ace.  (in  ametropia)  a 
solution  containing  2 per  cent,  of  cocain  and  2 per  cent,  of  llomatro- 
pine  is  recommended  by  Mr  Lang,  and  is  convenient  in  suitable  cases  ; 
the  maximum  effect  is  gained  in  from  20  to  60  minutes,  but  soon 
begins  to  decline. 

Faintness  and  other  signs  of  nervous  depression  have  been  reported 
as  due  to  cocain,  even  when  used  to  the  eye  alone.  I believe  that 
these  symptoms  arc  generally  due  to  reaction  after  the  mental  strain 
attending  an  operation  of  which  the  j)atient  is  conscious ; for  before 
cocain  was  used  we  were  familiar  with  the  occurrence  of  faintness  and 
vomiting  from  time  to  time  when  eye  operations  had  been  undergone 
without  anaesthesia. 

Mydriatics  and  Mtotics  : 

33.  (1)  kHron;/ Atropine  Drops : 

.Sulphate  of  Atropine  gr.  iv. 

Distilled  Water  Jj. 

Used  in  cases  where  the  rapid  and  full  local  action  of  the  drug  is 
required.  For  many  purposes  Atropine  drojis  may  be  used  consider- 
ably weaker  than  the  above.  Atropine  (a  single  drop,  of  2 grains  to 

or  about  '5  per  cent.)  begins  to  dilate  the  pupil  in  about  fifteen 
minutes,  and  to  paralyse  the  accommodation  a few  minutes  later;  it 
produces  wide  dilatation  of  the  pupil  (8  to  9 mm.)  in  30  to  40  minutes, 
and  full  paralysis  of  accommodation  in  about  2 hours.  Doth  remain 
at  their  height  for  24  hours,  and  the  effect  does  not  pass  off  entirely 
till  from  3 to  7 days,  the  accommodation  recovering  rather  sooner 
than  the  pupil.  If  stronger  solutions  be  used  several  Limes,  the 
action  continues  longer.  'I'he  effects  of  Atropine  are  only  very  tempo- 
rarily and  imperfectly  overcome  by  Eserine.  Atropine  slightly  lowers 
the  tension  of  the  healthy  eye,  but  usually  increases  the  tension  in 
glaucoma. 

(2)  • Weak  Atropine  Drops  : 

Sulphate  of  Atropine  gr.  | to 
Distilled  Water  5j. 

Used  when,  for  optical  purposes,  it  is  desired  to  keep  the  puj)il 
dilated  for  a long  time,  as  in  immature  nuclear  cataract.  A single 
drop  about  three  times  a week  will  generally  suffice.  A'^ery  weak 
Atro])ine  acts  more  on  the  pupil  than  on  the  accommodation. 

Solutions  of  Sulphate  of  Atropine  keep  for  an  indefinite  time ; the 
flocculent  sediment  which  often  forms  does  not  impair  their  efficiency. 
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The  injilriatica  ami  in>otic*  iu;>y  be  vx^vd  iu  th*  form  of  oiutment  with 
Tascline  ; a *nialler  percentage  of  the  drag  i*  then  necesaary,  and  toxic 
effects  arc  less  likely  to  follow  : the  alkaloida  theiuselre*  inn»t  be  nsetl, 
their  salt#  not  Ixiing  soluble  in  fat#  and  oil#. 

(3)  f\<7.  Atropina : 

Atropine  (Alkaloid)  gr.  ir. 

Pure  Vaseline  \j. 

Thi#  ointment  i#  neetlle**ly  strong  for  most  pnr]>o#e*;  1 grain  to  1 
ounce  is  usually  enough. 

(■t)  Lamella  Alroplna  (B.  I*.  gr.  isVa  '•* 

each. 

3t.  Sropolamine ; 

Scop<daniine  Hydrobroinate  gr.  J to  gr.  1. 

Pure  Va*eline  \j. 

Tliis  is  a j>owerful  mydriatic,  and  may  be  u#«‘d  where  Atropine  is 
not  t<ilerate»l  ; it  is  more  powerful  than  the  latter,  and  does  not  pro- 
duce liK-al  irritation  so  readily. 

35.  7’ropaeoraim.—  \ 3 per  cent,  solution  in  normal  saline  solu- 
tion is  usetl  for  anwsthesia  of  the  cornea  ; its  I'ffei-t  Itegins  more  rapidly 
and  lasts  longer  than  that  of  cocain,  and  it  is  said  t»i  Ik-  less  toxic;  it 
dues  nut  produce  mydriasis  as  a rule. 

36.  Dalunne  : 

Sulphate  of  Daturiiie  gr.  ir, 

IbstilltHl  Water  \j. 

llseil  as  a mydriatic  in  case*#  where  Atropine  causes  conjunctiral 
irritation. 

37.  Duhoitine  .- 

Sulphate  of  Duboisine  gr.  j, 

DistilliMl  Water  \j. 

A mydriatic,  acting  more  quickly  and  jmwerfully,  and  passing  off  in 
a shurU-r  time,  than  Atropine.  It  is  tolerated  in  cases  where  Atropine 
causes  cunjunctiTitis.  To  lie  u#e«l  with  caution,  as  well-marked  toxic 
syniptums  are  sometimes  caused. 

DulMiisine  la-gins  to  act  on  the  pupil  and  accommo<lation  in  less  than 
10  minutes,  prialuci-s  full  mydriasis  in  less  than  20  minutes,  and  com- 
plete cvclopU'gia  in  about  one  hour.  Tlie  maximum  effect  does  not  last 
quite  so  long  as,  and  the  effect  pass<-B  off  completely  rather  s<x»ner 
than,  that  of  Atropine.  Dulaiisine  seldom  breaks  down  iritic  a<lhe- 
sions  wliich  have  alreaily  resisteil  .Atropine.  It#  chief  use  seems  to  be 
for  cases  iu  which  Atropine  causes  irritation. 
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38.  Homatropine : 

Hydrobromate  of  Homatropine  gr.  iv. 

Distilled  Water 

A mydriatic,  acting  rather  more  quickly  and  passing  off  much 
sooner  than  Atropine ; very  convenient,  therefore,  for  dilating  the 
pupil  for  ophthalmoscopic  examination. 

Homatropine  begins  to  act  on  tho  pupil  and  accommodation  iu  from 
5 to  15  minutes  : the  greatest  dilatation  of  pujiil  (usually,  however, 
rather  less  than  that  obtained  by  Atropine)  is  reached  in  about  50 
minutes,  and  complete  or  nearly  complete  cycloplegia  in  an  hour  or 
rather  less  (with  the  solution  of  gr.  iv  to  5j)*  Ike  full  effect  is  only 
maintained,  however,  for  an  hour,  more  or  less,  and  both  pupil  and 
accommodation  usually  recover  completely  in  24  hours  or  less.  Its 
action  is  quicker  and  rather  more  powerful  if  it  be  used  w'ith  cocain, 
2 per  cent,  of  each  in  distilled  water. 

3U.  Eserine  (Pliy.-ostigmine)  (Alkaloid  of  Calabar  Bean): 

(1)  Sulphate  of  Eserine  gr.  iv. 

Distilled  Water  5j. 

Used  in  mydriasis  and  paralysis  of  the  accommodation,  whether 
caused  by  Atropine  or  by  nerve  lesions,  in  some  forms  of  corneal 
ulcer,  and  in  acute  glaucoma. 

(2)  A weaker  solution  (gr.  j to  is  o.‘"ten  better 

borne. 

Eserine  begins  to  contract  the  pupil  and  cause  spasm  of  the  accom- 
modation in  about  5 minutes  : its  mn.ximuin  effect  is  reached  in  20  to 
45  minutes.  Its  full  effect  on  the  accommodation  lasts  only  an  hour 
or  two,  hut  the  pupil  does  not  completely  recover  for  many  hours, 
sometimes  2 or  3 days.  A very  weak  solution  acts  more  on  the  pupil 
than  on  the  accommodation.  Eserine  causes  pain  in  the  eye  and  head, 
arterial  ciliary  congestion,  and  twitching  of  the  orbicularis;  the  pain, 
sometimes  severe,  seldom  lasts  long.  E?erine  lessens  the  tension  in 
primary  glaucoma;  its  effect  is  increased  in  this  disease  if  used  with 
cocain,  on  account  of  the  contraction  of  the  ciliary  arteries  brought 
about  by  the  latter. 

(3)  LameU(e  Physostigminee  (B.  P.  1885)  gr. 
To 00  ■'»  eiich. 

All  the  mydriatics  and  myotics  may  be  obtained  iu  the  form  of  small 
gelatine  discs  of  known  strength  (made  by  Savory  and  Moore,  and  by 
Martindale),  which  are  sometimes  more  convenient  than  the  solutions. 
Of  the  mydriatics,  Homatropine,  Scopolamine  and  Duboisine  are  much 
the  most  expensive. 


APPEUDIX 


439 


40.  Belladonna  Fomentation : 

Extract  of  Belladonna  to  jij, 

Water  Oj. 

Wanned  in  a cup  or  small  basin  and  use<l  as  a bot  fomentation  in 
suppurating  and  serpiginous  ulcers  of  cornea. 

41.  Pilocarpine  for  Snbcntaneoue  Injection  : 

Hydrochlorate  of  Pilocarpine  gr.  t. 

Distilled  Water 

Dose,  tniij,  gradually  increased,  to  be  injected  daily  or  less  often. 
Used  in  cases  of  retinal  detachment,  choroiditi*.  and  retinitis. 

42.  Pilocarpine  Drop*,  gr.  ir  to  \j. 

Pilocarpine  is  a myotic  like  hUerine,  bot  iU  action  is  much  weaker. 

43.  Fluoretcine  for  staining  the  cornea. 

Fluorescinc  2 per  cent.. 

Bicarbonate  of  Soda  8 per  cent,  in  distilled  water. 
A drop  placed  between  the  liils  will  stain  the  cornea  where  its 
covering  epitheliuin  U imperfect.  A drop  of  cocain  us«l  aPer  the 
fluorescinc  precipitates  it  and  makes  the  sUiniug  more  obvious. 

44.  “ Jeqnirity  ” seeds,  obtaiueil  from  a leguminous  plant,  are 
use<l  in  South  America  for  tl»e  core  of  granular  lid*  (p.  »t).  They  can 
now  be  readily  oliUineil  in  moderaUdy  flne  ponder.  The  infusion  is 
made  by  soaking  the  jxiwdcr  in  cold  water  for  a couple  of  hours,  or, 
better,  in  water  at  120’  F , allowing  it  to  tUnd  till  cool,  and  straining 
through  muslin;  it  is  then  ready  for  use,  but  will  remain  active  for 
several  days.  When  obviously  decompose*!  (ftetid)  it  is  no  longer 
active.  The  simple  powd.-r  dusted  into  the  conjunctiva  is  said  to  lie 
active,  but  two  or  three  trials  which  1 inaile  with  it  were  negative. 

The  action  of  Jesjuirity  probably  depends  ujion  a nitrogenous 
ferment,  not,  as  wns  for  a time  believed,  ujion  a specific  microlie.  A 
substance  possessing  the  peculiar  properties  of  the  natural  see<l  has 
been  separated  by  more  than  one  experimenter,  but  does  n<»t  a[>pear  to 
be  procurable  in  the  market ; it  is  difficult  to  make,  and  its  comi>osi- 
tion  seems  to  vary. 

As  the  intensity  of  action  of  Jeipiirity  infusions  of  the  same  strength 
varies  very  much  in  different  |*ersons,  and  is  sometiines  very  severe,  it 
is  best  to  use  a weak  preparation  (1  grain  of  powder  in  100  grains  of 
water  or  jj  to  fl.  Jxiiss)  for  all  cases  «t  first.  A single  prolonge*! 
application,  or  several  applications  within  a few  minutes,  to  the 
everted  lids  will  suffice. 

45.  Bakdaois  for  the  eyes  may  be  of  thin  flannel  or  soft  calico. 
A linen  or  cotton  bandage,  about  ten  inches  long,  with  four  tails  of 
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tiipe,  or  11  loop  of  tiipc  embracing  the  back  of  the  head  (Liebreicb’s 
bandage),  is  very  convenient  after  the  more  serious  operations.  An 
ordinary  narrow  flannel  bandage  is  better  when  nuicli  pressure  is 
wanted,  or  if  the  patient  be  unruly.  Tlie  soft,  elastic,  woven 
bandage,  known  as  the  “ Leicester”  bandage,  is  even  pleasanter  than 
flannel. 

When  absolute  exclusion  of  light  is  desired,  it  is  best  to  use  a 
bandage  made  of  a double  fold  of  some  thin  black  material. 

Fine  old  linen  is  better  than  lint  for  laying  next  the  skin  in 
dressings  after  operations. 

46.  Shades  may  be  bought  at  the  opticians’  and  chemists’;  or 
may  be  made  of  thin  cardboard  covered  with  some  dark  material,  or 
of  stout  dark  blue  paper,  like  that  used  for  making  grocers’  sugar 
bags.  Shades  of  black  plaited  straw  are  also  very  light  and  convenient 
(Allen  and  llaubnrys,  Vere  Street,  VV.). 

Shades,  to  he  effectual,  should  extend  to  the  temide  on  each  side,  so 
as  to  exclude  all  side  light. 

47.  I’BOTECTiVE  Glasses. 

Various  patterns  of  glasses  are  made  for  the  purpose  of  protecting 
the  eyes  from  wind,  dust,  and  bright  light.  'I’hc  glasses  are  either 
flat,  or  hollow  like  a watch-glass,  and  are  coloured  in  various  shades 
of  blue  or  smoke  tint.  The  most  effectual  are  the  ones  known  as 
“ goggles;”  in  these  the  space  between  the  glass  and  the  edge  of  the 
orbit  is  fllled  by  a carefully  fitting  framework  of  fine  wire  gauze  or 
black  crape,  by  which  side  wind  and  light  are  excluded.  A small  air- 
pad  of  thin  india-rubber  tubing  makes  the  frame  fit  still  more 
closely. 

Other  forms,  known  as  “horseshoe”  or  “ D,”  and  “domed  or 
“ hollow,”  glasses  are  also  in  common  use. 


48.  Test  Types. 

Snellen’s  types  for  testing  both  near  and  distant  vision  nndei  an 
angle  of  5 minutes  can  be  obtained,  in  several  languages,  in  the  form 
of  a small  book,  from  Williams  and  Norgate,  14,  flenrietta  Stieet, 
Covent  Garden.  'I'hey  can  also  be  had,  mounted  or  unmounted,  moie 
cheaply  at  most  of  the  instrument  makers. 

The  types  which  1 generally  use  for  testing  near  vision  are  those 
used  at  the  Moorfields  Hospital,  where  they  may  be  obtained.  These 
types  nearly  resemble  those  of  Jaeger,  and  though  less  correct  theo 
retically  than  the  corresponding  types  of  Snellen’s  scale,  arc  more 
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couvenient  iu  practice  for  tc*ting  the  reeding  power.  There  are 
•evcral  otiicr  gets  of  test  tjjHJs  which  it  is  unnecessary  here  to 
particularise. 

49.  Ophthalmobcopes. 

It  is  impossible  to  say  that  any  ophthalmoscope  is  the  best.  ^ heu 
expense  is  not  a great  object  it  is  always  better  to  have  one  of  the 
so-called  “ refraction  ophthalmoscopes.”  In  these  a number  of  small 
lenses  are  capable  of  being  introduced  one  after  the  other  behind  the 
mirror.  The  use  of  the  lenses  is  explained  at  p.  53.  For  medical 
ophthalmoscopy  it  is  not  essential  to  have  so  many  leust>s ; about  four 
concave  and  two  convex  will  enable  an  erect  image  to  be  easily  obtained 
in  most  cases;  Liebreich’s  “ small  ” ophtbalinoscojie  and  Oldham’s 
ophthalmoscope  are  both  very  convenient  form*  for  such  use,  and  cost 
less  than  half  as  much  as  the  refnu-tion  instruments.  Kvery  ophthal- 
moscope case  should  contain  two  large  objt“ctive  ’ lenst*s  for  the 
indirect  examination,  focal  illuininatiuu  and  magnifying  ; one  may  be 
of  2|,  the  other  3|  inches  focus.  For  the  detection  of  incipient  opaci- 
ties in  the  lens,  for  direct  examination  without  Atropine,  and  for 
rctinoscopy,  a plane  mirror  is  very  useful  in  addition  to  the  ordinary 
concave  one.  Such  a plane  mirror  may  be  hail  cheaply  as  a sejatrate 
instrument  for  the  waistcoat  jiocket,  but  I much  prefer  it  and  the 
concave  one  for  indirect  examination,  mounted  back  to  back  (see 
below). 

t)f  the  refraction  ophthulmosco|>es  there  are  now  a great  many 
patterns  differing  in  the  nuuilK'r  and  sixe  of  the  lenses,  the  sixe  of 
the  mirror  and  lens-ltearing  disc,  and  other  details.  Usually  the  disc 
contains  20  to  24  lenses,  and  one  empty  circle.  In  the  simpler  forms 
alaiut  half  the  leim>s  are  + and  half  — . Hut  in  others  the  number 
of  jKiwers  is  immensely  iticrease«l  by  combining  lenses  of  different 
strengtbs,  «.  ff.  the  disc  may  contain  24  + lenses,  whilst  a single 
movciible  — lens,  rather  stronger  than  the  highest  + is  placed  behind 
the  disc  over  the  sight- hole;  by  placing  it  opposite  the  sight-hole  and 
then  bringing  tbe  various  + lenses  over  it  in  succession,  a sorira  of 
25  — powers,  or  49  in  all,  will  be  obtained.  In  order  to  avoid  the 
error  caused  by  looking  obliipiely  through  a lens,  all  the  better  instru- 
ments (e.^.  Loring's,  ('oup»‘r's,  Morton’s,  and  others)  are  so  arranged 
that  the  mirror  can  be  sufficiently  inclined  to  receive  the  light,  whilst 
the  lens-bearing  disc  remains  at  right  angles  to  tbe  observer’s  line  of 
sight.  Ueiienilly  8|H'akiiig,  tbe  Knglisli  and  American  instruments  are 
much  belter  made  than  the  French.  Of  the  simpler  forms  with 
only  one  mirror,  tbe  one  iutnwlnciHl  by  (Jowers,  and  made  for  two 
guineas  by  Coxeter,  of  Uraftoii  Street,  W.C.,  is  fairly  efficient.  Of  the 
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more  expensive  forms,  costing  from  three  to  four  guineas,  scvernl  very 
good  ones  liave  been  derived  from  an  early  model  by  Mr  Laidlaw 
Purves,  and  are  made  by  Mr  \V.  Perrier,  56,  Beresford  Street, 
Walworth,  S.E.  The  latest  form  of  this  instrument,  made  by  Mr 
Perrier  for  myself,  has  3 mirrors  (2  of  them  back  to  back  in  a single 
ring)  mounted  on  a rotating  carriage  like  the  “nose-piece”  of  a micro- 
scope; it  is  extremely  convenient  and  accurate.  Por  the  application 
of  the  “nose-piece”  principle  to  the  ophthalmoscope  we  are  indebted 
to  Mr  Lindsay  Johnson.  Mr  Couper’s  and  Mr  Morton’s  models  (made 
by  Curry  and  Paxton,  195,  Great  Portland  Street,  W.)  are  very 
excellent  and  deservedly  popular.  In  a good  refraction  ophthalmo- 
scope the  mirror  should  bo  thin  and  the  sight-hole  perforated ; the 
lens-disc  thin  and  working  as  close  to  the  back  of  the  mirror  as 
possible;  the  lenses  evenly  mounted,  centred  truly,  either  thoroughly 
covered  up  or  easily  accessible  for  cleaning,  and  not  less  thau  5 mm. 
in  diameter. 

50.  Pbhimetbrs. 

The  most  convenient  forms  have  an  arrangement  for  registering 
the  field  automatically  on  a chart  fixed  behind  the  centre  of  the  arc. 
A very  complete,  but  complicated  and  expensive  one,  is  McHardy’s 
(about  £8) ; Priestley  Smith’s,  much  simpler  and  cheaper,  is  for  most 
purposes  as  useful.  (Both  these  arc  made  by  Curry  and  Paxton.) 
Blix’s  self-registering  perimeter  is  well  spoken  of  by  Dr  Berry,*  and 
may  be  had  from  Mr  Prescott,  33,  Lothian  Road,  Edinburgh. 

51.  The  “ CioCK-FACE  ” for  testing  astigmatism  (p.  325)  can  be 
had  from  Carpenter  and  Wesley,  24,  Regent  Street,  Waterloo  Place, 
and  from  Curry  and  Paxton. 

52.  The  set  of  Colodrkd  Wools  recommended  by  Prof.  Holm- 
gren, of  Upsala,  for  testing  colour-blindness,  can  bo  obtained  for 
about  five  and  sixpence  from  Curry  and  Paxton. 

In  the  coloured  plate,  copied  by  permission  from  Prof.  Holmgren’s 
work  ‘ De  la  cecite  des  couleurs,  &c.,’  1877,  the  horizontal  stripes  I, 
lirt,  and  1 15,  show  the  colours  which  it  is,  as  a rule,  most  convenient 
to  use  as  tests;  and  the  short  vertical  stripes  are  the  colours  most 
likely  to  be  confused  with  these  by  those  affected  with  the  ordinary 
forms  of  colour-blindness.  Thus,  No.  1 will  be  confused  with  one  or 
more  of  such  buffs,  piuks,  &c.,  as  Nos.  1 to  5 ; in  slight  degrees  of 
colour-defect  the  confusions  will  be  limited  to  these  pale  colours. 

In  higher  degrees  of  colour-blindness  stronger  or  more  saturated 


* ‘Subjective  Symptoms  in  Eye  Disease,’  p.  91  (1886). 
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colours  will  be  confused;  Ila,  for  example,  or  even  a stronger  rose 
colour  mny  be  co'.ifused,  on  the  one  hand,  with  a full  bine  or  purple. 
Nos.  6 and  7 ; or,  on  the  other,  with  full  grey  or  green,  Noa.  8 and  9. 
Taking  a different  series  of  equally  saturated  colours,  the  scarlet  Hi 
may  be  confidently  identified  with  dark  green  or  brown.  Nos.  10  and 
11,  or  with  light  bright  green  and  yellow  brown.  Nos.  12  and  13. 

The  confusion  colours.  Nos.  1 to  13  on  the  plate,  are  given  merely 
as  samples  of  the  colours  most  commonly  confused  with  the  respective 
test  colours;  in  practice  a much  larger  series  sliould  be  employed; 
the  more  critical  the  patient,  the  larger  is  the  number  of  shades  and 
colours  requisite;  even  markedly  colour-blind  persons  do  not  always 
match  exactly  the  same  colours  with  the  tests.  Coloured  worsteils 
are  used  because  it  is  easier  to  obtain  a very  large  series  iu  this 
material  than  in  any  other. 

'llie  manner  in  which  a colour-blind  person  behavrs  will  often 
excite  suspicion  of  his  defect.  He  will  |>erhaps  place  doubtfully  side 
side  with  I,  such  a colour  as  No.  2 or  5,  to  sec  whether  or  not  they 
are  alike,  and  finally  will  decide  that  they  are  not  quite  of  the  same 
colour,  though  “ rather  alike.”  In  such  cases,  and  again  in  others, 
where  perha}>s  the  patient  does  not  understand  what  is  wanted,  the 
diagnosis  may  often  be  ma<ie  certain  in  the  following  manner: — Take 
two  colours  over  which  the  jMstient  is  stumbling,  or  on  which  ho  <-au. 
not  express  himself,  say  Noa.  Ila  and  a lighter  shade  of  9,  add  a third 
of  the  same  dominant  colour  as  9,  but  of  a markedly  different  shade, 
such  as  10  or  12;  now  ask  him  which  pair  is  more  alike,  Noa.  lla  and 
9,  or  Noa.  9 and  lU;  if  he  says  Ila  and  9 are  more  alike  he  is  colour- 
blind, and  is  judging  of  their  similarity  by  the  sAa</e,  that  is  the 
amount  of  white  contained  in  each  of  them,  and  not  by  their  co/oar. 
It  is  easy  to  vary  this  test  according  to  the  retjuiremeiita  of  the  case. 

Another  good  method  is  to  tell  the  )>aticnt  to  pick  out  all  the  skeins 
of  oue  colour,  say  gret'n,  without  requiring  him  to  match  them  pre- 
cistdy  with  any  te»t  skein  ; if  d»*cidcdly  colour-blind,  he  will  confidently 
select  not  only  those  which  are  green,  but  a number  of  others,  usiully 
the  grey  ones.  Or  wo  may  say.  Do  you  see  any  green  skeins  among 
them  F If  colour-blind  he  will  say  No,  or  hesitate,  or  make  the  same 
mistakes  as  above. 

A si>ccial  arrangement  of  the  wools,  enabling  a quick,  accurate,  and 
uniform  rec*>rd  of  colour  perception  to  be  made,  has  been  deaigmvl  by 
Dr  Win.  Thomson,  of  riiiladelphia  (‘Trans.  Amer.  Ophth.  Soc.,’ 
1880,  p.  142). 

Of  the  many  other  tests  for  colour-blindness  the  following  may  l>e 
mentioned : 


A, A A, 
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Stilling’s  Tables  (to  be  obtained  through  Williams  and  Norgate) 
consist  of  coloured  letters  or  patterns  printed  on  a groundwork  of  one 
of  the  “confusion  colours.”  They  are  preferred  by  some  to  Holm- 
gren’s wools. 

Donder’s  method  determines  the  colour- sense  (or  colour-defect) 
quantitatively  by  means  of  a light  of  known  intensity,  which  passes 
through  apertures  filled  by  differently  coloured  glasses;  these  are 
recognised  at  a specified  distance  if  the  colour-sense  is  normal. 

Mr  Jeaffreson  (of  Newcastle)  has  constructed  an  ingenious  appa- 
ratus in  which  the  coloured  wools,  fixed  in  radii  upon  a rotating  disc, 
can  be  successively  brought  opposite  to  stationary  patches  of  the 
respective  confusion  colours,  which  are  placed  just  beyond  the  circum- 
ference of  the  disc  (‘liancet,’  July  17th,  1886). 

Hull  (of  Christiania)  has  introduced  a quantitative  test,  based  upon 
the  smallest  amount  of  colour  which,  mixed  with  grey,  can  be  recog- 
nised by  the  normal  eye  (to  be  obtained  from  Triibncr  and  Co.).  Hows 
of  coloured  spots,  those  in  each  row  coptaining  a different  quantity  of 
grey,  arc  painted  in  oil  colours  on  a black  background.  'I’lie  normal 
eye  will  distinguish  the  colours  even  in  the  greyest  row ; the  colour- 
blind will,  according  to  the  degree  of  defect,  confuse  complementary 
colours  in  some  or  all  of  the  rows.  1 find  Hull’s  tables  very  ns  ful, 
but  like  all  painted  and  lithographed  surfaces  they  reflect  too  much 
light,  and  thus,  unless  held  exactly  in  tlie  right  position,  they  shine 
and  their  colour  is  altered.  Unless  very  carefully  used,  Hull’s  and 
JeaflPreson’s  tests  are,  I think,  less  trustworthy  than  a good  set  of 
wools. 


An  explanation  of  tlie  coloured  plate  is  given  on  p.  442 ; 
it  is  not  intended  to  be  used  as  a test,  but  only  as  an 
illustration  of  the  colours  commonly  confused. 


I 


445 


REQUIREMENTS  OF  CANDIDATES  FOR  ADMIS- 
SION INTO  THE  PUBLIC  SERVICES. 


Committioiu  in  Ike  Army. — All  branclie*  of  the  eervice,  iiicludiiiif 
the  Medical  Itepartinent.  If  a caudidate'a  riiiun  in  each  cjre  te[ia- 
ratcl}r  without  glanat  a he  » J and  Su.  0'6  at  any  distance  selected  hy 
himself,  be  will  be  considered  fit.  If  the  rision  in  each  eje  separately 
without  glasses  be  less  than  the  candidate  will  he  considered  unfit. 
If  vision  with  each  eye  separately  and  without  glasses  he  /j,  the  candi- 
date may  he  considered  fit  if  with  correcting  glasses  his  vision  ■—  ] 
with  one  eye  and  with  the  other,  provided  that  he  can  read  Sii.  08 
with  one  or  l>oth  eyes  without  glasses  at  any  distance  he  may  select. 
Sjuint,  colour-blindness,  or  disease  of  the  eyes  will  cause  rejecliou. 

Royal  yary. — Uet|uiremeuts : euiinetropia  ; perfect  acuteness  of 
vision  and  range  of  aciKnuniudatiou ; normal  colour-sense;  absence  of 
strabismus  or  muscular  defects  of  the  eyrs. 

Home  Ciril  Service. — Tests  at  discretion  of  medical  advi«er  to  the 
commissioners, according  to  whatever  standard  the  puriicnlar  situation 
may  reijuire. 

Imdian  Civil  Service. — Vision  with  corrwtiug  leiis«-s  must  be  not 
less  than  { in  one  eyo  and  J in  the  other.  If  the  candidate  hare 
miopia  or  myopic  astigmatism  the  combined  spherical  and  cylindrical 
glasses  must  not  exceed  2 5 1).  in  each  eye.  If  the  candidate  have 
hy (>ermetropia  or  hypermetropic  astigmatism  the  combined  spherical 
and  cylindrical  glasses  must  not  exceed  4 I),  in  each  eye,  and  the  vision 
when  under  atropine  must  — Jin  one  eye  and  | in  the  other  with  + 4 I), 
or  less.  A corneal  nebula  in  one  eye  will  not  disqualify  if  vision  be  not 
less  than  in  one  eye,  provided  that  the  other  he  emmetropic  and 
jH)ssesses  normal  vision.  Defects  of  vision  from  changes  in  the  dee|>er 
structures  of  either  eye  may  disqualify.  Colour-vision  must  he  normal, 
and  there  must  be  no  ocular  jtaralysis. 

Indian  Mtdieal  Service.—  Myopia  of  5 1).  is  permitted  if  vision  with 
glasses  he  in  one  eye  and  j in  the  other,  if  there  be  no  morbid  changes 
in  either  eye.  If  posterior  staphyloma  he  present,  vision  mn^t  he  equal 


446 


APPENDIX 


to  the  above  standard,  and  the  ametropia  must  not  exceed  2 5 I).  If 
myopic  astigmatism  be  present  the  combined  spherical  and  cylindrical 
glasses  must  not  exceed  5 I). ; vision  with  correction  must  be  /j  in  one 
eye  and  g in  the  other.  Total  hypermetropia  of  5 1).  will  not  dis- 
qualify for  service  provided  that  vision  = in  one  eye  and  J in  the 
other,  with  5 1).  or  less  when  under  atropine.  Hypermetropic 
astigmatism  does  not  disqualify  provided  that  the  combined  correcting 
lenses  do  not  exceed  5 D.,  and  the  acuteness  reaches  the  above-men- 
tioned standard.  A corneal  nebula  will  not  disqualify  if  vision  be  not 
less  than  the  other  eye  having  V.  = g.  Colour  vision  must  be 
normal ; there  must  be  no  ocular  paralysis. 

Indian  Pilot  Service. — Requirements:  emmetropia;  perfect  acute- 
ness of  vision  and  range  of  accommodation  ; perfect  colour  perception; 
no  muscular  defects. 

Indian  Marine. — The  error  of  refraction  must  not  exceed  1 D. 
hypermetropia  or  myopia ; colour  vision  and  ocular  movements  must 
be  normal. 

7'he  Mercantile  Marine. — The  examination  consists  of  three  parts  : 
(a)  form  vision  test;  {b)  colour  vision  test;  (c)  colour  Ignorance  test. 

Form  vision. — The  tests  are  Snellen’s  letters  or  dots  for  those  who 
cannot  read.*  Candidates  may  use  both  eyes  or  either  eye,  but  must 
not  use  glasses  of  any  kind.  If  the  candidate  at  IG  feet  from  the  test 
can  read  correctly  three  of  the  five  letters  in  the  fifth  line  from  the 
top,  or  four  letters  in  either  of  the  two  lines  below,  he  may  be  con- 
sidered to  have  passed  the  test. 

Colour  vision  is  tested  by  Holmgren’s  wools. 

7'he  colour  ignorance  test  is  to  ascertain  whether  the  candidate 
knows  the  names  of  the  three  colours,  red,  green,  and  white,  and  the 
test  is  confined  to  naming  these  colours;  it  is  done  either  by  skeins  of 
wool  or  by  the  lautern. 


* The  tests  may  be  obtained  through  any  bookseller  of  Messrs 
Eyre  and  Spottiswoode. 
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Abbreviations,  I 
Aberration,  cbroniatir,  37 

— spberical,  5 
Abrasion  of  cornea,  106,  156 
Abscess  of  cornea,  107 

— of  lacrimal  gland,  202 
sac,  75,  78 

— orbital,  201 
Abscission  of  eyeball,  37-1 
Accoiiiinodatioii,  errors,  200 

— examination,  25 

— influence  of  age  u|)on,  331 

— {Kiralysis  of,  349 

— region  and  range  of,  331 

— relative,  26 

— spasm  of,  313 
Accommodative  asllicnopia,  247, 

316 

Action  of  drugs  on  iris  and  ciliary  j 
muscle,  347 
Acuteness  of  sight,  24 
Advancement  of  muscle,  operation 
for,  371 
Albinism,  200 

Albuminuric  retinitis,  213,  408 
Alcohol,  amblyopia,  406 
Amaurosis,  238 
— single,  236 
Amblyopia,  238 


Amblyopia,  alcubul,  406 

— bisulphide  of  carbou,  408 

— central,  241 

— congenital,  239 

— diabetic,  410 

— fromdefectiveretiualimages,240 
suppression  of  images,  238 

— lieredit:iry,  243 

— hysterical,  246 

— in  ametropia,  240 

— potatorum,  4(t6 

— quinine,  408 

— tobacco,  241,  40«i 

Ametropia  (najr  ptrmanful  error 
i»  reyracttom  of  tke  eye),  299 
Amyloid  of  conjunctiva,  96 
Ana*mia,  pernicious,  eye  diseases  in, 
411 

Anmsthesia  in  ophthalmic  surgery, 
396 

— of  retina,  246 
Angle  of  incidence,  2 
emergence,  2 

— visual,  13 

— a,  34 

An-iso-metropia  (^unequal  ref  roc- 
tion  is  the  (wo  eyes),  328 
Anterior  chamber,  foreign  body  in, 
376 
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Anterior  clnimber,  paracentesis, 
376 

— focus  of  eye,  14 

— polar  cataract,  168 

— staphyloma,  142 
Apparent  size  of  objects,  37 
Aqueous,  turbidity  of,  127 
Arcus,  inflammatory,  125 

— senilis,  124 

Argyll  Robertson’s  symptom,  422 
Arlt’s  operation  for  entropion,  357 
Arterial  pulsation,  411 
Artificial  eye,  373 

— pupil,  379 

— vitreous,  374 

Asthenopia  (weakness  of  eyes  ; any 
condition  in  which  the  eyes 
cannot  he  used  for  long 
together),  247 

— accommodative,  247,  316 

— muscular,  247,  340 
Astigmatism,  320 

— after  extraction  of  cataract  and 

iridectomy,  181,  321 

— clock-face  for,  325 

— detection  of,  54,  62 

— irregular,  322 

— methods  of  testing,  324 

— I)rincipal  meridian,  321 

— regular,  321 

— traumatic,  156 

— visual  acuteness  in,  328 
Atrophy  of  choroid,  187 
in  myopia,  307 

— optic  (see  also  Neuritis),  231 

after  embolism,  219 

neuritis,  227 

orbital  cellulitis,  426 

clinical  aspects  of,  232 

fields  of  vision  in,  234 


Atrophy,  optic,  from  pressure,  232 

hereditary,  243 

in  ataxy,  235,  421 

hydrocephalus,  232,  421 

post-papillitic,  227 

primary,  232,  421 

prognosis  in,  234 

progressive,  232,  421 

pupils  in,  233 

uniocular,  236 

varieties  of,  232 

Atropine,  action  on  healthy  eye, 
26,  27,  347,  436 

— in  cataract,  173 

corneal  ulcers,  112,  115 

glaucoma,  271 

iritis,  134 

j — irritation,  97 
I Axial  myopia,  300 
Axis,  optic,  34 

— princij)al,  of  a lens,  4 

— secondary,  of  a lens,  4 

— visual,  of  eye,  34 

Bandages,  439 

— after  cataract  operations,  392 
excision  of  eye,  373 

— in  iritis,  136 

ophthalmia,  85 

ulcers  of  cornea,  113 

Basedow’s  disease,  425 
Binocular  field  of  vision,  22 
Bisulphide  of  carbon,  amblyopia 

from,  408 
Black  eye,  290 

Blennorrhcea  of  conjunctiva,  79 
Blepharitis,  64 

— treatment  of,  66 
Blepharoplasty,  361 
Blepharospasm,  102 
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Blindness  of  one  eye,  undiscovered, 
240 

Blood  in  A.  C.,  154 

vitreous,  258 

Blood-vessels  of  choroid,  186 

eye,  external,  28 

retina,  40,  201 

Blows  on  the  eye,  154 
Bone  in  eye,  20 
Bony  tumour  of  lid,  2H2 
Butler's  shield,  81 
Buphthslmos,  lEA 
Burns  of  eye,  157 
Burow’s  operation,  357 

Canaliculus,  diseases  of,  73 

— operations,  364 
Cancer,  rodent,  61* 

Canthoplasty,  3t'3 
Capsulo-pnpillary  inenihrane,  137 
Cataract,  164 

— artihcial  maturation  of,  178 

— atropine  in,  175 

— cause  of,  166 

— concussion,  1K2 

— congenital,  174 

— consistence  of,  164 

— cortical,  165,  171 

— diabetic,  4«>U 

— dia{(nosis,  161* 

— discission,  176,  394 

— dottol  cortical,  166 

— extraction,  176,  385 

after  o(>erations,  393 

causes  of  failure,  178 

Iritis  after,  179 

suppuration  after,  178 

— forms  of  general,  165 

— glasses,  181 

— hartl,  165 


Cataract,  immature,  171 

— in  myopia,  308 

— lamellar,  166,  172,  181 

— mature,  170 

— mixed,  165 

— Morgagnian,  174 

— nuclear,  165 

— operations,  176,  385 

— over-ripe,  174 

— polar,  anterior,  161> 

posterior,  172 

— primary,  169 

— piMgiiosis,  174 

— pyramidal,  168 

— ripening  of,  178 

— secondary,  169 

— senile,  165 

— sight  after  removal,  181 

— soft,  165 

— solution,  176,  394 

— suction,  176 

— symptoms,  170 

— traumatic,  182 

— treatment,  175 

— xonnlar  (see  I/amellar) 

! Caustics,  injuries  by,  167 

Cavernous  sinus,  thrombosis  of,  21*2 
Cellulitis  of  orbit,  291,  42*» 

Central  choroiditis,  196 

— nervous  system,  eye  diseases,  418 

— sctttoina,  242,  410 
Centre  of  mtation  of  eye,  14 
Cerebral  tumour,  neuritis  in,  225, 

I 419 

I — syphilis,  neuritis  in,  419 
Cerobritis,  neuritis  in,  421 
Cerebro-spinal  meningitis,  eye  dis- 
i^ases,  404 
Chalaxion,  67 

Chancre  on  conjunctiva,  70 

29 
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Cliiincre  on  eyelids,  70,  398 
Chcinosis  {oedema  of  conjunctiva), 
80 

Cherry-red  spot,  218 
Chicken-pox,  eye  disease,  404 
Chloride  of  zinc  paste,  431 
Cholesterin  in  vitreous,  257 
Chorio-capillaris,  186 
Choroid  appenrauces  in  disease,  187 
albinism,  200 

— atrophy  of,  187 

— colloid  of,  191 

— coloboina  of,  199 

— congestion  of,  199 

— diseases  of,  185 

— hremorrhages  in,  192 

— healthy,  186 

— hyaline  degeneration,  192 

— lamina  clastica,  192 

— myopic  changes,  195 

— nmvus  of,  298 

— rupture,  154,  191 

— sarcoma,  284 

— tubeixle,  191,  198,  412 

— vessels  of,  49,  186 

Choroidal  atrophy  in  myopia,  195, 
307 

— exudation,  190 

— hffimorrhages,  191,  307 
Choroiditic  atrophy  of  disc,  193 
Choroiditis,  anomalous  forms  of,  198 

— anterior,  141 

— central  guttate,  194,  196 
senile,  196 

— disseminata,  193 

— hcemorrhagica,  198 

— in  hydrocephalus,  421 
myopia,  195 

— superficial,  190 

— suppurative,  196 


I Choroiditis  sgphilitica,  190 
I Ciliary  arteries,  28 

— body,  sarcoma  of,  284 

— congestion,  29,  126 

— muscle  in  astigmatism,  324 

myopia,  303,  308 

paralysis  of,  154,  349,  402 

— region,  diseases  of,  139 
Circumcorneal  zone,  29,  126 
Clear  sight,  optical  conditions,  14 
Cocain,  347,  434 

Coloboma  of  choroid  {congenital 
cleft  in  choroid),  199 

iris  {cleft  in  iris,  congenital 

or  the  result  of  iridectomy),  137 
Colour-blindness,  252 

— in  atrophy,  234 

— tests  for,  442 
Colour-perception,  testing,  23 
Coloured  vision,  250 

Colours,  fields  of  vision  for,  22,  253 
I “ Commotio  retince,”  156 
Congenital  absence  of  iris,  137 
I — cataract,  174 
' — coloboma,  137,  199 

— dermoid  cysts,  298 

, tumour,  281 

! — dislocation  of  lens,  184 
' — fibro-fatty  growths,  282 
! — irideremia,  137 

— })tosis,  71 

Congestion,  choroidal,  199 

— ciliary,  29,  126 

— circumcorneal,  29 

— conjunctival,  31 
I — episcleral,  31 

— in  iritis,  126 

— of  optic  disc,  225 

: retina,  204 

I Conjunctiva,  amyloid  of,  96 
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Conjanctiva,  burn*  of,  157 

— caaliflowcr  warts  of,  280 

— cysts  of,  281 

— diseases,  79 

— lupus  of,  280 

— nitrate  of  silver,  staining  of, 

125 

— primary  shrinking  of,  98 

— tubercle  of,  71,  280 

— tumours  of,  280 
Conjunctivitis,  79 

— after  exanthema,  85 

— catarrhal,  84 

— chronic,  90 

— croupous,  86 

— diphtheritic,  86,  402 

— follicular,  85 

— from  atropine,  97 

cold,  86 

drugs,  97 

eserioe,  97 

— gonorrhccal,  79 

— granular,  88 

results  of,  93 

treatment  of,  92 

— impetiginous,  86 

— in  ecxema,  86 

— — erysi|>elns,  86 
herpes  sosler,  86,  424 

— lacrimal,  % 

— lymphatic,  103 

— marginal,  106 

— membranous,  86,  402 

— muco<porulent,  84 

— neonatormm,  79 
prevention  of,  84 

— nodosa,  98 

— phlyctenular,  103 

— purulent,  79 
treatment  of,  81 


Conjunctivitis,  pustular,  103 

— rheumatic,  86,  413 

— strumous,  103 
Contagion,  conjunctival,  79,  84 
Convergent  squint  (see  Strabismus) 
Convniaious  and  lamellar  cataract, 

167 

Coredialysis,  154 
Cornea,  abrasion,  106,  15G 

— abscess,  108 

— arcus  senilis,  124 

— bums,  157 

— conical,  123 

operations  for,  377 

— diseases  of,  100 

— fluorescence  of,  101 

— focal  length  of,  13 

— foreign  body  in,  156 

— ground  glass,  101 

— herpes  of,  110 

— inflammation  of,  100 

; — inspection  of,  19,  356 

— irregularity  of  surface  of,  19 

— lead  deposit,  125 

— opacity,  congenital,  125 

— operations,  375 

— reflex,  61 

— removal  of  foreign  bodies  from, 

375 

! — steaminess,  101,  122 
' — transplantation  of,  102 

— transverse  calcareous  film,  124 

— tubercle  of,  289 

— ulceration,  81, 101 

atropine  in,  115 

cauterisation  of,  377 

crescentic,  106 

dendritic,  110 

eserine  in,  115 

fomentations,  113 
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Cornea,  iilceratiqii  from  exposure, 
110 

infective,  106 

^ paracentesis,  114 

plilyctenular,  103 

section  for,  114 

serpiginous,  acute,  107 

chronic,  lOG 

seton  for,  112 

suppurating,  107 

treatment,  110 

varieties  of,  103 

vascular  recurrent,  105  • 

Credo’s  method,  84 
Crescents  in  astigmatism,  105 

myopia,  195,  306 

Crystalline  lens,  focal  length  of, 
13 

spherical  aberration  of,  5, 15 

Cup,  physiological,  46 

— in  glaucoma,  265 
Cutaneous  horn,  68 
Cyclitis,  143 

— suppurative,  145 

— syphilitic,  399 

— traumatic,  145 
Cyclo-iritis  (^eeSclero-) 
Cyclo-keratitis  {see  Sclero-) 
Cycloplegia  {'paralysis  of  ciliary 

muscle),  155, 349,  402 

— diphtheritic,  402 
Cysticercus  cellulosm,  258,  417 
Cystic  tumours  in  orbit,  296 
Cysts  of  conjunctiva,  281,  282 
iris,  287 

margins  of  lids,  68 

Meibomian,  67 

Dacryo-cystitis,  chronic  {inflamma- 
tion of  lacrimal  sac),  75 


Dacryoliths,  74 
Dacryops,  282 
“ Dangerous  zone,”  147 
Daturin,  437 
, Day-hlindness,  250 
Decentred  lens,  11 
Delirium  after  eye  operations,  392 
Dermoid  cysts  of  eyebrow,  298 
i — tumour  of  eyeball,  281 
Detachment  of  retina,  209 

in  myopia,  307 

j Diabetes,  eye  diseases  in,  400 
1 Diabetic  amblyopia,  410 
I — cataract,  409 

— retinitis,  410 
Dioptre,  15 

Dioptric  system  of  spectacle  lenses, 
I 15 

Diphtheria,  eye  disease,  402 

i Diphtheritic  paralysis  of  accommo- 
I dation,  402 

’ recti  miiscles,  402 

. — ophthalmia,  86,  402 
Diplopia  {see  also  Strabismus  and 
' Paralysis),  36,  333 

; — chart,  3-14 
I — crossed,  335 
! — examination,  36 

— homonymous,  335 

— uniocular,  36 

Direct  examination,  42,  49 
Discission  of  cataract,  176,394 
Dislocation  of  lens,  183 
Disseminated  choroiditis,  193 

— sclerosis,  eye  diseases  in,  424 
Distichiasis,  94 

Double  sight,  36 

I Drugs,  action  on  ciliary  muscle  and 
iris,  347 
I Duboisin,  437 
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Kcchymosis  in  catarrhal  ophthal- 
mia, 8t 

— of  eyelida,  290 
Kchinococcuf,  417 
Ectopia  lentil,  184 
Ectropion,  operation!  for,  360 
Ectema,  marginal,  05 
Embolifin  of  eye  in  pyKoaia,  405 

central  artery,  217 

Eininetropia,  299 
Emphyiema  of  orbit,  200 
Endemic  nyctalopia,  240 
Enophthalmoa,  290 

Entozoa  in  eye,  417 
Entropion,  operation!  for,  355 

— organic,  94,  350 

— ipaimodic,  355 
Epicaiithu!,  71 
Epilation,  66,  364 
Epiphora,  65,  73 
Epitcleritii,  130,  282 
Epithelioma  of  conjniiclira,  283 
••  Erect  image,”  49 

Kryiipelaa  of  face,  blindnc!!  from, 
426 

Erythropiia,  250 
Eierine,  438 

— action  on  healthy  eye,  347,  438 

— in  glancoma,  272,  438 

ulcer!  of  cornea,  115 

Everiion  of  upper  lid,  354 
Eriiccration,  374 
Examination,  focal,  39 

— of  blood-veaael!  of  eye,  28 

— — colour-perception,  23,  252 
cornea,  19 

eye,  external,  10 

field  of  viiion,  20 

mobility  of  eye  (field  of  fixa- 
tion), 32 


Examination  of  pupiU,  26 
— - _ refr-iction  of  eye,  51 
teuaion,  19 

— ophthalmoscopic,  41 

direct,  42,  49 

indirect,  41,  43 

Excision  of  eye,  372 

— — — in  lympathetic  diieaie, 

150 

— rule!  for,  159,  287 

Exclniion  of  pupil,  131 
Exophthalmic  goitre,  425 
Exophthalmo!,  puliating,  21*5 
ExoitoM!,  ivory,  of  orbit,  295 
Extraction  of  cataract  (*e«  Cata- 
ract) 

Eye  diieaie  in  relation  to  geueral 
diaeasea,  398 
; — protroaion  of,  38 

— refracting  aurfaccs  of,  12 

j Eyeball,  foreign  bodies  in,  160 
i Eyelida,  diaeaaea  of,  64 
i — tnmours,  282 

— nicer!,  69 

— wounds  of,  203 

Facial  nerve,  paralysis  <*f,  426 
“ False  image,”  36 
” Far  point,”  25 
Feigned  blindness,  12,251 
Fibro-fatty  growth,  282 
Field  of  fixation,  32 

vision,  20 

Fifth  nerve  paralysis,  425 
Filtration  scar,  274 
Focal  illnroination,  39 

— interval,  321 
Focus,  anterior,  of  eye,  13 

— conjugate,  of  a lens,  6 

— principal,  of  a lens,  5 
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Focus,  virtual,  of  a lens,  (j 
Foreign  body  in  eye,  IGO 

orbit,  293 

on  cornea,  15G 

Forster’s  operation,  178 
Fourth  nerve  paralysis,  343 
Fovea  centralis,  48,  202 
Frontal  sinus,  distension  of,  294 
Functional  disorders  of  sight,  238 
Fundus,  central  region  of,  48 

— of  eye,  examination  of,  43 
Fusion  power  of  ocular  muscles,  12 

(jteneral  diseases  causing  eye  dis- 
ease, 398 

— jnnalysis  of  insane,  eye  diseases, 

421 

(tiddiness  from  ocular  paralysis, 
345 

Glasses,  ])rotective,  440 

— (see  Spectacles) 

Glaucoma,  260 

— absolute,  264 

— acute,  263 

— atropine  in,  271 

— causes,  271 

— chronic,  261 

— cornea  in,  124,  2G3,  267 

— cupping,  265 

— eseriue  in,  272 

— field  of  vision  in,  262 

— liffiinorrhagic,  279 

— “ intlamniatory,”  263 

— malignum,  277 

— meclianisu),  267 

— neuralgia  preceding,  271 

— operations,  272,  380 

— premonitory  stage,  261 

— primary,  260 

— prognosis,  275 


Glaucoma,  remittent,  263 

— sclerotomy,  273 

— second  operation,  276 

— secondary,  131,  260,  277 

to  anterior  synechia,  277 

dislocation  of  lens,  183, 

278 

posterior  synechia,  131, 

144,  277 

sympathetic  iritis,  149, 

277 

tumour,  278,  286 

— simplex,  262 

— subacute,  262 

— theory  of  iridectomy,  273 

— treatment,  272 

— vitreous  humour  in,  267 
Glioma  of  retina,  283 
Goitre,  exophthalmic,  425 
Gonorrhoeal  iritis,  414 

— ophthalmia,  79 
Gout,  cyclitis,  144,  415 

— eye  diseases,  415 

— iritis,  133,  415 
Grafting,  362 
Granular  lids,  88 

— ophthalmia,  88 

results,  93 

Granuloma  of  iris,  288 
Graves’s  disease,  425 
Gummatous  sclerotitis,  141 

— tarsitis,  280 
Guushot  injuries,  158,  293 

Ilmmorrhage  after  extraction,  178 
iridectomy,  384 

— choroidal,  154,  191,  192,  307 

— conjunctival,  84 
renal  retinitis,  207 

— into  anterior  chamber,  154 


INDEX 


455 


Hffiinorrhnge  into  vitreou*,  155, 
258 

— intraocalar,  154 

— orbiUl,  290,  406 

— retinal,  207,  216,  405,  410 

causing  glaucoma,  278 

Hard  cataract,  165 

Heart  disease,  eye  diseases  in,  411 
Hemeralopia  (rf^lJ^•6/ia(/aess),  250 
Hcmianopia,  241,  421 
Hereditary  amblyopia,  243 

— di‘oase  of  retina,  221 

— gout,  eye  diseases,  415 

— syphilis,  eye  diseases,  400 
Her|>es  of  conjunctiva,  86 
cornea,  110 

— xoster,  424 
Homatrupine,  438 
Homonymous  diplopia  (see  Diplopia) 
Hyalitis  (imJtammatioH  of  vitreomt) 

(see  Vitreous) 

Hydatid  of  orbit,  296 
Hydrocepbalus,  421 
Hydropbtbalmos,  123 
Hypt'nestbcsia  of  retina,  246 
Hyi>ennetropia,  313 

— acquired,  315 

— aiial,  313 

— haae  of  disc,  204 

— tests  for,  318 

Hypbietna  {blood  is  lowor  pari  of 
anterior  cAamier),  154 
Hypopyon  (pas  is  loirer  part  of 
anterior  chamber),  108,  127 

— ulcer,  corueal  section,  375 
Hysterical  amblyopia,  246 

— ocular  paralysis,  351 

Image  formed  by  lenses,  7 

— retinal,  size  of,  37 


Image,  retinal,  size  of,  in  t.,  H., 
and  My.,  13 

influence  of  lenses  on,  13 

Indirect  ezamination,  41,43 
Influenza,  404 
Injuries  of  eyeball,  153 

orbit,  290 

Insufficiency,  muscular,  303 
lutraocular  tumours,  283 

— hiemurrliagc  {tee  Hemorrhage) 

■*  Inverted  image,"  41 
Iridectomy,  378 

distortion  of  image  after,  15,379 

— in  cataract  eztraction,  386 

corneal  opacity,  379 

ulcer,  114 

glaucoma,  273,  380 

iritis,  136 

Irideremia,  congenital,  137 
Irido^horoiditis,  143 

— plastic,  133 
Irido-c^clitis,  145,  196 

— traumatic,  145 
Iridodrsis,  380 

Iridoplegia  ( ptiralpttt  of  ir/s),  349 

— reflex,  349,  422 
Iridotomy,  380 
Iris,  absence  of,  137 

— colobuma,  137 

— colour,  28,  127 

— cysts,  287 

— diffu»ed  sarcoma  of,  288 

— diseast^,  126 

— epithelial  tumour,  287 

— granuloma,  288 

— normal  action  o*',  347 

— o{>erations,  378 

— paralysis,  154,  348 

— sarcoma  of,  288 

— tremulous,  154 
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Iris,  tubercle,  288 

— tumours,  288 

— vessels  of,  128 

— wounds  of,  159 
Iritis,  12(1 

— after  extraction,  179 

— atroj)ine  in,  134 

— causes  of,  132 

— chronic,  133 

— glaucoma  secondary  to,  130, 119 

— gonorrlujcal,  414 

— gouty,  133,  415 

— hypopyon,  127 

— in  corneal  ulcer,  107,  134 
diabetes,  409 

interstitial  keratitis,  119 

— iridectomy,  136 

— leeches  in,  135 

— pain  in,  130 

— paracentesis,  135 

— plastic,  133,  149,  180 

— inipil  in,  128 

— results,  130 

— rheumatic,  132,  413 

— separation  of,  15  t 

— serous,  129,  143 

— spongy  exudation,  128 

— suppurative,  127,  145,  178 

— sympathetic,  149 

— - syphilitic,  132,  398 

— tension  in,  128 

— traumatic,  137,  145 
treatment,  134 

— tubercle  of,  133,  288 

— tumours  of,  287 

— with  nodules,  127,  133 
Iritoniy,  380 

Irritation,  sympathetic,  146 
Ischcemia  refitue,  219 
Ivory  exostoses,  295 


I Jequirity,  439 

— in  trachoma,  94 

Keratitis,  diffuse,  116 

— filamentary,  110 

— interstitial,  116,  401 

j iritis  in,  119 

— marginal,  103 

— parenehymatous,  116 

— punctata,  121,  143,  149 
siiperjicialis,  110 

— relapsing  bullous,  106 

— strumous,  103 

— syphilitic,  116,  399,  401 
Kerato-malucia,  109 

Kidney  disease,  eye  diseases  in,  408 

Lacrimal  abscess,  75 

— apparatus,  diseases,  73 

— canaliculi,  diseases,  74 

— conjunctivitis,  76,  !)6 

— gland  diseases,  292 

abscess,  292 

tumours  of,  297 

— obstruction,  74 

— puncta,  alterations,  73 

— sac  diseases,  75 

abscess,  75 

excision  of,  77 

— stricture,  74,  365 

treatment  of,  76 

Laerimation,  73 

Lamellar  cataract,  166,  172,  181 

and  convulsions,  167 

treatment,  181 

Lamina  cribrosa,  47 

Lateral  sclerosis,  eye  disesises,  421 

Lead  opacity  of  cornea,  125 

— poisoning,  eye  diseases,  406 
Lens,  axes  of,  4 
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I>«ns,  concave,  4 

— convex,  4 

— cr>-8taUine,  change*  preceding 

cataract,  106 

— — dislocation,  183 

— — examination,  40 

myopia  due  to  change*  in, 

313 

senile  change*,  164 

— equator  of,  165 

— foci  of,  5 

— images  formed  by,  7 

— refraction  by,  4 

— refractive  power  of,  ‘J 

— sign*  for  convex  and  concave,  16 

— spherical  aberration,  5 
Lenses,  decentring  of,  10 

— numeration  of,  15 

— table  of  spectacle,  in  dioptre* 

and  inches,  17 
l,eproiy,  eye  disease  in,  417 
Lcucocy  Uia-mia,  eye  disease*  in, 
410 

I,encoma,  101 
Lice  on  eyelashes,  68 
Light,  effect  of  intense,  222 
Limeburn,  157 
Linear  extraction,  387 
Lippitudo,  65 

lAKomotor  ataxy,  cyclop! i»gia,  422 
diplopia,  422 

— — iridoplegis,  340,  422 

optic  atrophy,  232,  421 

Lupus,  70,  280 

— conjunctival,  280 

MarmU  lutea,  48.  202 
Maddux  rod,  310 

Magnet  for  removal  of  iron  chips, 
160 


Malarial  fever,  eye  diseases,  404 
Malignant  tumours  (see  Tumours) 
Malingering,  12,  251 
Marginal  keratitis,  103 
Measles,  eye  diseases,  403 
Megalopsia.  250 
Megrim,  eye  symptoms,  417 
Meibomian  concretion*,  68 

— cyst,  67,  354 

Membranous  ophthalmia,  86,  402 
Meningitis  alter  excision,  375 

— epidemic  ct*rebro -spinal,  eye 

diseases,  404 

' — ocular  paralysis,  350 

— optic  neuritis,  41'J 

— syphilitic,  418 

j — tubercular,  412,  420 
Mercurial  teeth,  427 
Metastatic  growths,  285 
Micrococcus  of  trachoma,  91 
; — purulent  ophthalmia,  79 

' Micropsia,  250 

Miosis  (pfr$istemt  comfractiom  of 
pupil),  425 

— in  spinal  disease,  422 

— paralytic,  348 
.Miotics,  action  of,  438 
Mobility  of  eye,  examination,  32 

in  myopia,  32,  3i>2 

Mollutcum  romta^iosum,  68 
Moon-blindness,  249 
Morgagnian  cataract,  174 
Mucocele,  75 

M uco-purulent  ophthalmia,  84 
Mu'es’  ojreration,  374 
Mumps,  eye  diseases  in,  403 
Muscaf  rolitanUa,  250,  303 
Muscles,  variation  in  attachment 
of,  336 

Muscular  asthenopia,  247,  340 
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Mydriasis  {persistent  dilatation  of 
pupil),  paralytic,  3t8 

— spasmodic,  348 

— traumatic,  155 
Mydriatics,  action,  436 
Myopia,  300 

— axial,  300 

— causes,  308 

— clioroidal  clianges,  U)5,  307 

— complications,  303 

— crescent,  195,  306 

— examination,  303 

from  conical  cornea,  312 
incipient  cataract,  313 

— of  curvature,  312 

— retinal  images  in,  13,  301 

— spectacles,  300 

— strabismus  in,  302 

— symptoms,  302 

— tests  for,  303 

— traumatic,  156 

— treatment,  309 

Nffivus  of  lids  and  conjunctiva,  298 
Nasal  duct,  diseases  of,  74 

probing,  77,  365 

“ Near  point,”  25 
Nebula,  101 

Nerve,  facial,  paralysis,  425 

— fifth,  paralysis,  425 

— fourth,  paralysis,  343 

— optic,  inflammation  {see  Neu- 

ritis) 

atrophy  {see  Atrophy) 

— sixth,  paralysis,  342,  350 

— sympathetic,  paralysis,  425 

— third,  paralysis,  344 
Nerve- fibres,  optic,  opaque,  203 
Nerves,  ocular,  nuclei  of  origin,  346 
physiology,  346 


Neuralgia,  eye  symi)toms,  417 

— preceding  glaucoma,  271,  418 
neuritis,  418 

Neuritis,  optic,  appearances,  225 

axial,  244 

descending,  223 

etiology,  224,  229 

in  cerebral  tumour,  418 

cerehritis,  420 

lead-poisoning,  230 

meningitis,  419 

syphilitic  brain  disease, 

230,  419 

loss  of  blood  in,  230,  400 

pathology,  223 

rctro-ocular,  230,  241 

— sight  in,  228 
Neuro-retinitis,  229 
Neurotomy,  optico-ciliary,  374 
Night-blindness,  193 

— functional,  249 

Nitrate  of  silver  in  conical  ulcer, 
112 

ophthalmia,  82 

staining  conjunctiva,  125 

Nodal  point  of  eye,  13 
Nyctalopia  {nipht-blhidness)  193 

— endemic,  219 
Nystagmus,  352 

— in  disseminated  sclerosis,  353 

— miners’,  352 

Objects,  apparent  size  of,  37 
Oblique  illumination,  39 
Occlusion  of  pupil,  129 
Ocular  paralysis  {see  Paralysis) 
Onyx,  109 

Opaque  optic  nerve-fibres,  203 
Operation  for  abscess  of  orbit,  291 
abscission  of  eye,  374 
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Operation  for  artificial  pupil, 
378 

cantlioplaBty,  363 

cataract,  176,  385 

causes  of  failure,  178 

extraction,  385 

modified  liuear,  388 

needlin;^,  394 

— old  flap,  390 

short  flap,  389 

simple  linear,  387 

solution,  ,394 

—  suction,  395 

cauterisation  of  cornea,  377 

conical  cornea,  377 

distended  fronUl  sinus,  295 

ectropion,  360 

electrolysis  of  hair-follicles, 

359 

entropion,  orgfanic,  356 

—  spasmodic,  355 

— — epilation,  354 

eversion  of  eyelids,  351 

evisceration  of  eyeball,  374 

excision  of  eye,  373 

foreign  body  on  cornea,  376 

— — hyjmpyon,  1 14,  376 

inspection  of  cornea  iu  pho 

tophobia.  355 

iridectomy,  378,  381 

iridodesis,  390 

iridotomy,  380 

lacrimal  abscess,  75 

stricture,  864 

Meibomian  cyst,  354 

paracentesis  of  anterior 

chamber,  876 

peritoiny,  363 

ptosis,  362 

readjustment,  371 


Operation  for  sclerotomy,  384 

slitting  canaliculus,  364 

strabismus,  368 

symblepharon,  364 

trichiasis,  356 

Ophthalmitis,  sympathetic,  149 
OpkthalmopUgia  externa,  346, 

I 423 
! — interna,  349 
Ophthalmoscope,  411 

— how  to  use,  42 

— refraction,  64 

Ophthalmoscopic  examination,  41 

— — direct  method,  41,  49 

— — indirect  method,  41,  43 
Optic  disc,  atrophy,  231,  421 

congestion,  225 

healthy,  45 

— — physiological  cup,  46 

— nerve,  diseases  of,  223  (see  aUo 
Neuritis  and  Atrophy) 

from  syphilis,  230,  400 

injury  to,  236 

pathological  changes,  223 

sclerosis,  232 

sheath  of,  224 

tumours,  297 

— papilla,  45 
Optical  outlines,  1 
Oplico-cilinry  neurotomy,  374 
Orbicularis,  {«ralysis,  73,  425 

— spasm,  102 
Orbit,  abscess  of,  291 

— cellulitis  of,  291 
; — diseases  of,  2,^) 

— emphysema  of,  290 

— foreign  bo»ly  in,  293 

— hteiuorrhage,  290,  405 

— pulsating  tumours  of,  295 

— tumours,  294 
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Orbit,  wounds  of,  293 
Oscillation  of  pupil,  27,  149 

I’annus  {exlensixie superficial  vascu- 
larity of  cornea),  93 

— phlyctenular,  105 

— trachomatous,  93 
I’anophthnlinitis,  145 

— pyajmic,  405 

— traumatic,  145,  159 
Papillitis  {inflammation  of  optic 

disc)  {see  Nenrilis) 
Papillo-retinilis,  213,  229 
Paracentesis  of  anterior  chamber, 
37G 

— for  corneal  ulcer,  114 

glaucoma,  273 

iritis,  135 

Parallactic  movement,  210 
Paralysis,  associated,  423 

— central,  423 

— diphtheritic,  402 

— in  spinal  disease,  422 

— ocular,  341,  422 

causes,  350 

recurrent,  424 

treatment,  352 

— of  cervical  sympathetic  nerve, 

425 

piliary  muscle,  154,  349,  402 

external  ocular  muscles,  341 

rectus  (6th  N.),  342,  350 

facial  nerve,  425 

fifth  nerve,  425 

internal  ocular  muscles,  155, 

319 

iris,  155,  348 

superior  oblique  (4th  N.),  343 

third  nerve,  344 

— peripheral,  423 


I Paralysis,  syphilitic,  399 
j Paralytic  mydriasis,  348 
I — myosis,  348 
] Pediculus  pubis,  69 
I “ Pempbigus”  of  conjunctiva,  98 
j Perimeter,  22,  442 
■ Periostitis  of  orbit,  291 
Peritomy,  95,  363 
Phlyctenular  affections,  85,  103 

— pan  n us,  105 
Photophobia,  102,  111 
Physiological  cup,  46 
Physiology  of  internal  muscles  of 

eye,  346 

Pigment  in  retina,  207,  219 

choroid,  188 

Pilocarpine,  action  on  healthy  eye, 
347 

— for  detached  retina,  211 
Pinguecula,  281 
Polyopia  uniocularis,  170 
Polypus,  lacrimal,  75 
Posterior  nodal  point,  12 

— polar  cataract,  169,  172 

— staphyloma,  195,  307 

— synechia,  128 

total,  129 

Preliminary  iridectomy,  387 
Prc'byopia,  32i) 

— in  myopia,  330 

— table,  332 

Primary  optic  atrophy,  232,  421 
Prism,  action  of,  2,  9 

— numbering  of,  16 

— uses  of,  9,  312 
Prismatic  spectacles,  312 

j Probing  nasal  duct,  365 
Progressive  oj>tic  atrophy,  232,  421 
: Projection,  3 
Prolapse  of  iris,  180 
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Prolapte  of  irii  in  cataract  eatrac- 
tion,  180,  393 

in  aclerotoiny,  274,  385 

Proptoaia,  38,  292 

— in  orbital  disease,  294 

Protective  glasses,  440 
Paendo-glioma,  198  ' 

Pterygiuna,  281 

Ptosis  (falhmg  of  mpper  lid),  con- 
genital, 71 

— from  grannlar  lids,  95 

— operations,  302 

— paralytic,  34^4 

— traumatic,  291 
Pulsating  tumour  of  orbit,  295 
Pulsation,  retinal,  in  aortic  disease, 

411 

Punctum,  displacement  of,  74 
Pupil  (tee  alto  Iris,  Synechia) 

— actions  in  health,  20 

— contraction  from  congestion,  28 

— eiamination.  20 

— - exclusion,  129 

— in  diphtheritic  cycloplegia,  402 
iritis,  128 

optic  atrophy,  233 

spinal  disease,  422 

— inactivity  of,  27 

--  induence  on  sight,  16 

— occlusion  of,  129 

— paralysis  of  dilatation,  348 
siae  of,  in  anaemia,  28 

— total  posterior  synechia,  129, 

277 

— why  black,  41 

Pupillary  membrane,  remains  of, 
137 

Purpura,  eye  disease,  405 
Pustular  ophthalmia,  103 
Pyaemia,  eye  disease,  405 


Quinine  amblyopia,  408 

“ Rainbows  ” in  glaucoma,  261 
Readjustment  of  ocular  muscles, 
371 

Recurrent  vascular  ulcer,  105 
Redes  iridoplegia,  349,  422 
Refraction,  1 

— by  a prism,  2 

cylindrical  lens,  322 

— determination  by  ophthalmo- 

scope, 53 

retinoscopy,  65 

errors.  290 

— of  light,  I 

the  eye,  12 

Refractive  index,  1 

Regulations  for  admission  to  public 

Services  (tee  Appendix) 
Reia|Miing  fever,  eye  diseases,  404 
Helati\e  accommodation,  26 
Renal  disease,  eye  diseases,  408 
Retina,  ansesthesia,  24«i 

appearances  in  disease,  204 

health,  48,  201 

atrophy,  208 
hlood-vesaels,  48,  201 

— concussion,  156 

— congestion,  204 

— detachment,  209,  307 

— diseases,  201 
functional  diseases,  249 

— glioma,  283 

— hemorrhage  in,  207,  216,  404, 

410 

hypenesthesia,  246 

— pigmentation,  207,  219 

— “ shot-silk  ” appearance,  203 

— vessels  of,  48 

Retinal  emlKtlism,  217,  412 
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Rutiiml  liasmorrlmge,  216,  404,  410 

— image,  14 

iiifluoiice  of  lenses  on  size, 

13 

— thrombosis,  217,  411 
Retinitis,  albuminuric,  213,  408 

— apoplectica,  216 

— circinata,  222 

— diabetic,  410 

— diffused,  204 

— from  anasmia,  411 

intense  light,  222 

leucocythicmia,  217,  410 

malarial  disease,  '104 

— hxmorrhaffira,  216,  415 

— pigmentosa,  219 

— proUferans,  222 

— renal  {see  Albuminuric) 

— syphilitic,  211,  399 

— with  choroiditis,  185,  189,  208 

optic  neuritis,  229 

Retinoscopy,  55 
Rheumatism,  eye  diseases,  413 

— in  ophthalmia  neonatorum,  415 
Ring  scotoma,  212 

Ripening  cataract,  operation,  178 
Rodent  ulcer,  69 
Rotation  of  eye,  centre  of,  14 
Rupture  of  choroid,  154,  191 
eyeball,  153 

.Saemisch’s  operation,  114,  376 
Sago-grain  granulations,  89 
Salmon-patch,  117 
Sarcoma  of  choroid,  284 

ciliary  body,  284 

front  of  the  eye,  233 

iris,  288 

sclerotic,  283 

Scalds  of  eye,  1 57 


Scarlet  fever,  eye  disease,  491 
Scarring  of  conjunctiva,  93 
Scleral  puncture,  273 

— ring,  47 
Scleritis,  139 

— gummatous,  141 
Sclero-iritis,  141 

i Sclero-keratitis,  141 
I Sclerosis  of  optic  nerves,  232 
Sclerotic  rupture,  153 

— wounds,  158 

Sclcrotico  - choroiditis,  posterior, 
195 

Sclerotomy,  273,  384 
Scotoma  {an  area  of  defect  or 
blindness  in  the  visual  field), 
242 

— central,  242 

— scintillating,  417 
Scurvy,  eye  disease,  405 
Secondary  cataract,  169 

— divergence,  341 

— glaucoma,  260,  277 

— operations  for  cataract,  393 

— squint,  33 

Senile  changes  in  accommodation, 
331 

choroid,  196 

lens,  104 

— failure  of  vision,  24 
Septica3mia,  eye  diseases,  405 
Serous  iritis,  129,  143 
Serjiigiuous  ulcer,  106 
Setons  in  ulcers  of  cornea,  112 
Shades,  440 

Sliadow  test,  55 
Short-sight,  300 
Sight,  acuteness,  24 
tests  for,  24 

— after  cataract  operations,  181 
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Sight  field,  20 
for  colour*,  252 

— optic  neuritis,  228 

— optical  conditions  of  clear,  14 
Silver  staining  of  conjunctiva,  125 
Skiascopy,  55 

Sloughing  of  cornea,  81, 109 
Smalliwx,  eye  disease,  401 
Snellen's  operation  for  trichiasis, 
858 

Snow-blindness,  98 
Soft  cataract,  165 
Solution  of  cataract,  176 
Sparkling  synchysis,  257 
Spasm  of  accommodation,  303 
Spectacles  in  astigmatism,  328 

an-iso-metropin,  328 

hy|>ermctropia,  318 

myopia,  310 

presbyopia,  332 

— lenses,  table  of,  17 

— prismatic,  312 

Spinal  cord  disease,  eye  diseases,  421 
Spongy  exudation  in  iritis,  128 
Spring  catarrh,  96,  105 
Squint  (see  Strabismus) 

Staphyloma  (a  bu!gi»g  of  fie  se/e- 
rotic  or  rormea),  14i 

— anterior,  142 

— posterior,  195,  307 
SttlUritiimm  hrcnmorsM,  73 
Stomatitic  teeth,  427 
Strabismus,  33,  333 

— alternating,  33,  337 

— angular  measurement  of,  34 

— apparent  (foot-note),  34 

— causes,  337 

— concomitant,  34,  338 

— convergent,  34,  337 

— definition  and  varieties,  33,  333 


Strabisinns,  divergent,  33,  340 

— examination,  33 

— from  disuse,  341 

— in  hypermetropia,  337 
myopia,  302 

— latent  divergent,  340 

— measurement  of,  34 

— operation  for,  368 

— paralytic,  34,  341 

— peculiarities  of,  345 

— periodic,  34,  338 

— primary,  34 

— secondary,  33 

— s)K>ntaneous  disappearance  of, 

239,  338 

Streat  fetid's  operation  for  trichiasis, 
358 

Strie  of  refraction,  166 
Strumous  eye  diseases,  416 

— ophthalmia,  103 
Stye,  66 

, Suction  of  cataract,  176 
I Suppression  of  image,  238 
' Suppuration  after  extraction,  178 
Sgcotit  tarti,  64 
Symblepbaron,  157,  364 
Syin)iathetic  inflammation,  146, 149 

— irritation,  146,  148 

— nerve,  paralysis  of,  425 

— ophthalmitis,  149 
theories  of,  146 

; treatment  of,  150 

Synchysis,  sparkling,  258 
Syndectomy,  95 

Synechia  (adkttion  of  ins),  annular, 
129 

— anterior,  159 

— cAtuing  glaucoma,  131 

— posterior,  126 

— total  posterior,  129 
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Syphilis,  acquired,  choroiditis,  398 

eye  diseases,  398 

iritis,  398 

keratitis,  120,  399 

ocular  paralysis,  399 

retinitis,  399 

— brain  disease,  230,  400,  419 

— inherited,  choroiditis,  401 

eye  diseases,  400 

iritis,  400 

keratitis,  116,  401 

retinitis,  401 

— sclerotitis,  141 

— tarsitis,  280 

— ulcers  of  eyelids,  70 
Syphilitic  optic  atrophy,  400 
neuritis,  400 

— teeth,  426 
Syringes,  lacrimal,  367 

— for  cataract  suction,  396 

Tarsitis,  syphilitic,  280 
Teeth  in  lamellar  cataract,  427 

— syphilitic,  426 
Tenotomy,  368 

Tension  of  the  eyeball,  examination, 
19 

—  — diminished,  145 

increased,  260 

in  glaucoma,  260,  262 

intraocular  tumours, 

278 

iritis,  128 

paralysis  of  the  fifth 

nerve,  271 

variation,  20 

Test-types,  24,  440 
Third  nerve  paralysis,  344 
Thrombosis  of  cavernous  sinus,  292 
retinal  artery,  217,  411 


Thrombosis  of  retinal  vein,  216 
Tinea  tarsi,  64 
Tobacco  amblyopia,  241,  406 
Total  posterior  synechi  •,129 
Toxic  amblyopia,  241 
1 Trachoma,  88 
! — COCCUS  of,  91 
Traumatic  astigmatism,  156 

— cataract,  182 

— cycloplegia,  155 

— irido-cyclitis,  145 

— iridoplegia,  155 

— iritis,  137 

— myopia,  150 

— panophthalmitis,  145, 159 

— ptosis,  291 
Trichiasis,  94 

— congenital,  72 

Tubercle  of  choroid,  191, 198,  412 

conjunctiva,  71 

iris,  288 

Tuberculosis,  eye  diseases,  412 
Tumours,  intraocular,  283 

— malignant,  282 
i — metastatic,  285 

— of  dye,  280 
eyelids,  280 

front  of  eyeball,  280 

orbit,  294 

Typhus  fever,  eye  disease,  401 

Ulcers  of  cornea  (see  Cornea) 

lids,  lupous,  70 

rodent,  69 

syphilitic,  70 

Undiscovered  blindness  of  one  eye 
240 

Unequal  refraction  of  the  two  eyes 
328 

Urmmic  amaurosis,  412 
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V Y operation  for  ectrf>pion,  361 
Van  MiMingcn’*  op<'ration  for  tri- 
cliiani^  351* 

Venae  vorticoan*,  1S6 
VenaeU  of  anterior  part  of  eyelwll, 
28 

Virtual  image,  aize,  7 
Vision  (see  Sight) 

— field  of  (see  Field  a»J  Sight) 
Visual  angle,  12 

— axis,  13 

Vitreons,  diseases  of,  255 

— dnst-like  opacities,  255 

— examination,  51,  256 

— hwmorrhage,  258 
traumatic,  258 

— humour,  cholestcrin  in,  257 
in  irido-cyrlitis,  143,  25U 

—  myopia,  258,  3t>7 

retinitis,  259 

opacities,  255 

parasites  in,  258 

— in  choroiditis,  194,  268 


Warts,  68 

— conjunctiral,  280 
“ Wateretl  silk  ” appearance  of 
retina,  203 
Waxy  disc,  193,  220 
Wernicke’s  test,  245 
Whooping-cough,  eye  disease,  40-4 
Woolly  disc,  227 
Wounds  of  eyeball,  158 

rales  as  to  treatment,  159 

eyelids,  293 

orbit,  293 

XamiMatma  i>nlpebrarnm,  t>8 
Xerophthalmia,  98 
I Xerosis  of  conjunctiva,  98,  250 

Yellow  spot,  58 

Zone,  circnrocomeal,  21* 

I — dangerous,  147 
Zonular  cataract  (see  Lamellar) 
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Lectures  on  Medicine  to  Nurses.  By  Herbert 

B.  Cuff,  M.D.,  F.K  C.S.,  Assistant  Mntloal  OfRcer,  South  Westeni 
Fever  Hospital,  London.  With  36  Illustrations.  Crown  8vo,  <18.  At. 

Antiseptic  Principles  for  Nurses.  By  C.  E. 

Kichmuru,  F.B.C.S.  Fcap.  Sen,  Is. 

A Practical  Treatise  on  Disease  in  Children. 

By  Bi'stacr  Smith,  M.D.,  F.B.C.P.,  Physician  to  the  King  of  the 
B<‘lgians,  and  to  the  Bast  Lotaloti  Hospital  for  Children,  etc.  Second 
B<iiUun.  8to,  33s. 

By  tht  tamt  Author. 

Clinical  Studies  of  Disease  in  Children. 

Second  B«lltion.  Post  Svo,  Ts.  6d. 

Alto. 

The  Wasting  Diseases  of  Infants  and 

Cbikiren.  Fifth  B<iiUon  Post  8vo,  8s.  A1. 

The  Diseases  of  Children.  (Student’s  Guide 

Series.)  By  Jas.  F.  Qoodhart,  M.D..  F.K.C.P.,  Physician  to  Ouy's 
Hospital,  nfth  HiliUon.  Foap.  8vo,  los.  At. 

Manual  of  Diseases  of  Children,  for  Prac- 
titioners and  Students.  By  W.  H.  I) at.  M.D.,  Physician  to  the 
Samaritan  Hospital.  Second  Bditkm.  Crown  Svo,  \3».  AJ. 

On  the  Natural  and  Artificial  Methods  of  Feed- 
ing Infants  and  Young  Children.  By  BnMi’.sp  CAfTLKY,  M D., 
Physician  to  the  Bcigrave  Hospital  for  Children.  Crown  8vo,  7s.  Al. 

Materia  Medica,  Pharmacy,  Pharmacology, 

aiul  Therapeutics.  By  W.  Hali  White,  M.D.,  F.K.C.P.,  Pliysician 
to,  and  Lecturer  on  Phamiai'ology  and  Therapeutics  at,  Quy's 
Hospital.  Second  B<lltlun.  Foap.  8vo.  7s.  Al. 


7,  GREAT  MARLIW ROUGH  STREET. 


7 


J.  8f  A.  ChurchilVs  Recent  Works. 


Materia  Medica  and  Therapeutics,  By  Charles 

D.  F.  Phili.ips,  M.D.,  LL.l).,  P.H.S.  Bdin. 

Vegetable  Kingdom— Organic  Compounds— Animal  Kingdom.  8vo,  5s. 
Inorganic  Sul)8tances.  Second  Rdition.  8vo,  21s. 

Galenic  Pharmacy : a Practical  Handbook  to 

the  Processes  of  the  British  Pharmacopojia.  By  R.  A Ckipps,  M.P.S. 
8vo,  with  76  Engravings,  8s.  6d. 

The  Galenical  Preparations  of  the  British 

Pharmacopoeia ; a HandlxHik  for  Medical  and  Pharmaceutical  Students. 
By  C.  O.  Hawthorne,  M.B.,  C.M.,  Lecturer  on  Materia  Mcdica  and 
Therapeutics,  Queen  Margaret's  College,  University  of  Glasgow.  8vo, 
4s.  6<1. 

Practical  Pharmacy.  By  Barnard  S.  Proctor, 

formerly  Lecturer  on  Pharmacy  at  the  College  of  Medicine,  New- 
castle-on-Tyiie.  Third  Edition.  8vo,  with  44  Wood  Bugravings  and 
82  Lithograph  Fac-Simile  Prescriptions,  14s. 


Selecta  e Prescriptis  : containing  Lists  of 

Terms,  Plirases,  Contractions  and  Abbreviations  used  In  Prescrip- 
tions, with  Explanatory  Notes,  etc.  Also,  a Series  of  Abbreviated 
Prescriptions  and  Key  to  the  same,  with  Translations.  By  Jona- 
than Pkrkiha,  M.D.,  F.R.S.  Eighteenth  Edition,  by  Joseph  Inch, 
F.C.S.,  F.L.S.  24mo,  5s. 

Pocket  Formulary  and  Synopsis  of  the  British 

and  Foreign  Pharmacopoeias.  By  Henry  Beasley.  Eleventh 
Edition.  18mo,  6s.  6d. 

By  the  same  Author. 

Druggist’s  General  Receipt-Book.  Tenth  Edition. 

18rao,  6s.  6d. 

Also. 


Book  of  Prescriptions  : containing  upwards  of 

3,000  Prescriptions  collected  from  the  Practice  of  the  most  eminent 
Physicians  and  Surgeons,  English  and  Foreign.  Seventh  Edition, 
18mo,  6s.  6«l. 

A Companion  to  the  British  Pharmacopoeia. 

By  Peter  Squire,  Revised  by  his  Sons,  P.  W.  and  A.  H.  Squire. 
Sixteenth  Edition.  8vo,  12s.  6tl. 

By  the  same  Authors. 

The  Pharmacopoeias  of  the  London  Hospitals, 

arranged  in  Groups  for  Easy  Reference  and  Comparison.  Sixth 
Edition.  18mo,  6s. 
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Royle’s  Manual  of  Materia  Medica  and 

Therapeutic*.  Sixth  RdiUon,  including  addition*  and  alteration* 
in  the  B.P.  1885.  By  JoHX  Hxruet,  M.U.,  Physician  to  St.  Thomas'* 
Hoapital.  Crown  8ro,  with  139  Engravings,  15*. 

Southall’s  Organic  Materia  Medica,  being  a 

Handimnk  treating  of  some  of  the  ni<ire  important  of  the  Aninuil  and 
Vegetalile  Drugs  maile  use  of  in  Medicine,  including  Uie  whole  of 
those  containetl  in  the  British  Pliannacopcria.  Fifth  and  Kiitargisl 
B<lition.  hy  Juax  BaBTLST,  B.Sc.Lond.,  some  time  Lecturer  on 
Materia  Medica  and  Pharmacy  in  Mason  Ck'llege,  Uimiiiiglutni. 
8vo,  5*. 

Recent  Materia  Medica  and  Drugs  occasion- 
ally Prv*<-rilje«t.  Note*  on  their  Origin  and  Therapeutics.  By  F. 
Hakwooh  LascHEB,  F.C.S.  Pereira  Medallist.  Fifth  B<tition.  8ro,  4s. 

Year-Book  of  Pharmacy  : containing  the  Trans- 

action* of  the  British  Pharmaceutical  Cunferenoe.  Annually.  8vo,  10*. 

Manual  of  Botany,  in  two  Vols.,  crown  8vo, 

By  J.  UKYRULOe  Ueekji,  Sc.U.,  M.A.,  F.K.S.,  Professor  of  Botany  to 
the  Pharmaceutical  Society. 

Vol.  I.i  Mur])hulngy  amt  Anatomy,  with  788  Bngravings.  Second 
Bilition.  7*.  0<t. 

Vol.  II.  I ClassiAcatlon  and  Physiology,  with  41.^  Bngravings,  10*. 

The  Student’s  Guide  to  Systematic  Botany, 

Including  the  ClassIBcation  of  Plant*  and  Descriptive  Botany.  By 
UoBEET  Beetley,  late  Bmeritu*  Prr>fe«*or  of  Botany  in  King's 
College  and  to  the  Pluu-maceutloal  Society.  Fuap.  «vo,  with  3.V) 
Bngrarings,  3*.  (VI. 

Medicinal  Plants:  being  Descriptions  with 

original  figure*,  of  the  Principal  Plant*  empti>yed  in  Medicine,  and 
an  account  of  their  Properties  anti  Use*.  By  Prof.  Beetley  and  Dr. 
II.  Thimee,  F.K.S.  In  4 roU..  large  8vo,  with  3U0  Coloured  Plate*, 
bound  in  Half  Morocco,  Qilt  B<lge*,  £11  11*. 

Practical  Therapeutics : a Manual.  By 

Bowsed  J.  Waeieu,  C.I.K.,  M.D.,  F.K.C.P.,  and  Dldlkt  W. 
Buztue,  M.O.,  B.S.  Lonit.  Fourth  B<litiun.  Crown  8vo,  14*. 

Bf  th»  $amt  AutMor. 

Bazaar  Medicines  of  India,  and  Common 

Medical  Plant*.  With  Full  Index  of  Diseases,  indicating  their  Treat- 
ment by  these  anil  other  Agent*  procurable  throughout  India,  etc. 
Fifth  Bilition.  Fcap.  8vo,  5*. 
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Climate  and  Fevers  of  India,  with  a Series 

of  CaKos  (Croonlan  Lectures,  1882).  By  Sir  Joseph  Fayrkr, 
K.C.S.I.,  M.l).  8vo,  with  17  Temperature  Charts,  13s. 

Bj/  the  same  Author. 

The  Natural  History  and  Epidemiology  of 

Cholera : being  the  Annual  Oration  of  the  Medical  Society  of  London, 
1888  8vo,  3s.  6d. 

Psilosis  or  “Sprue”:  its  Nature  and  Treat- 
ment ; with  Observations  on  various  Forms  of  Uiarrhcea  acqulroil  in 
the  Tropics.  By  Qeorge  Thin,  M.D.  Second  and  Enlarged  Edition, 
with  Illustrations.  8vo,  10s. 

A Manual  of  Family  Medicine  and  Hygiene 

for  India.  Pubiishe<l  under  the  Authority  of  the  Government  of 
India.  By  Sir  William  J.  Moore,  K.C.I.E.,  M.D.,  late  Surgeon- 
General  with  the  Government  of  Bombay,  Sixth  E<lition.  Post  8vo, 
with  71  Engravings,  12s. 

Bi/  the  same  Author, 

A Manual  of  the  Diseases  of  India  : with  a 

Compendium  of  Diseases  generally.  Second  Edition.  Post  8vo, 
10s. 

The  Prevention  of  Disease  in  Tropical  and 

Sul)-Tropical  Campaigns,  (Parkes  Memorial  Prize  for  1886.)  By 
Andrew  Duncan,  M.D.,  B.S.  Lond.,  F.R.C.S.,  Surgeon-Major,  Bengal 
Army.  8vo,  12s.  6d. 

A Commentary  on  the  Diseases  of  India.  By 

Norman  Chevers,  C.I.E.,  M.D.,  F.R.C.S.,  Deputy  Surgeon-General 
II. M.  Indian  Army.  8vo,  21s. 

Hooper’s  Physicians’  Vade-Mecum  : a Manual 

of  the  Principles  and  Practice  of  Physic.  Tenth  Edition.  By  W.  A. 
Guy,  F.R.C.P.,  F.R.S.,  and  J.  Harley,  M.D.,  F.R.C.P.  With  118 
Engravings.  Fciip.  8vo,  12s.  6<1. 

The  Principles  and  Practice  of  Medicine. 

(Text-book.)  By  the  late  C.  Hilton  Fagqe,  M.D.,  and  P.  H. 
Pye-Smith,  M.D.,  F.R.S.,  F.R.C.P.,  Physician  to,  and  Lecturer  on 
Medicine  at,  Guy’s  Hospital.  Third  Edition.  2 vols.  8vo,  cloth,  40s. ; 
Half  Leather,  46s. 

Manual  of  the  Practice  of  Medicine.  By 

Frederick  Taylor,  M.D.,  F.R.C.P.,  Physician  to,  and  Lecturer 
on  Metiicine  at,  Guy’s  Hospital.  Fourth  Edition.  Cr.  8vo,  with 
Engravings,  15s. 
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A Dictionary  of  Practical  Medicine.  By 

varioua  writer*.  Edited  by  Jas.  KixasTOjr  Fowlkk,  M.A.,  M.D. 
F.B.C.P.,  PhyiicUn  to  Uiddleaez  HocpiUl  and  the  Hoapital  for  Con- 
•umption.  8ro,  cloth,  31*. ; half  calf,  3S*. 

The  Practice  of  Medicine.  (Student’s  Guide 

Serie*.)  By  H.  Chabtkkis,  M.D.,  Profe**or  of  Therapeutic*  an<l 
Materia  Medica  In  the  Unireraity  of  Qlaagow.  Seventh  Bilition. 
Foap.  8eo,  with  BnKravinK*  on  Copper  and  Wood,  10a. 

A Text-Book  of  Bacteriology  for  Students  and 

Practitioner*  of  Medicine.  By  O.  M.  Sranaiiaiui,  M.U.,  Surgeoii- 
Oeneral,  U.S.  Army.  With  B Plate*  and  3U0  Figure*  in  tbe  Teat, 
(hro,  34*. 

How  to  Examine  the  Chest:  a Practical 

Ouble  for  the  u*e  of  Student*.  By  Samuel  West,  M.D.,  F.K.C.P. 
A**i«tant  Phyaldan  to  St.  BartholiMnew’*  Hoapital.  Second  BiliUtai. 
With  Bnj(raring*.  Foap.  Bro,  te. 

An  Atlas  of  the  Pathological  Anatomy  of  the 

Lunif*.  By  the  Ute  WiLeo*  Fox.  M.D.,  F.K.S.,  F.K.C.P., 
Phyaician  to  II. M.  the  Queen.  With  4&  Plate*  (mo*tly  Coloured)  and 
BiigravinK*.  4to,  half-bound  In  Oalf,  TO*. 

Vn  $am0  Autkor. 

A Treatise  on  Diseases  of  the  Lungs  and 

Pleura.  Btlitetl  by  Sidxbt  CourLAin>,  M.D.,  F.K.C.P.,  Phyaician  to 
Middle***  Hoapital.  Koy.  8vo,  with  BngrarinK*  ; *l*o  Portrait  and 
Memoir  of  the  Author,  M*. 

The  Student’s  Guide  to  Diseases  of  the  Chest. 

By  VIXCWT  D.  IlAnai*.  M.D.  Lond.,  F.K.C.P.,  Phyaician  to  the  City 
of  London  Hoapital  for  Dlaeaae*  of  the  Cheat.  Victoria  Park.  Feap. 
Bro,  with  &6  Illuatration*  (aome  Colounwl),  7*.  6d. 

The  Schott  Methods  of  the  Treatment  of 

Chronic  Diaeaae*  of  the  Heart,  with  an  account  of  the  Nauheim  Bat  ha, 
ami  of  the  Therapeutic  Bzerclae*.  By  W.  Bbzlt  Thumk,  M.D., 
M.K.C.P.  Second  Bdition.  Bvo,  with  Illuatration*.  Sa. 

Guy’s  Hospital  Reports.  By  the  Medical  and 

Surtdoal  Staff.  Vol.  XXXVII.  Third  Serie*.  Bro,  10*.  «d. 

St.  Thomas’s  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.  Vol.  XXIV.  New  Serie*.  Bvo.  8*.  4d 

Westminster  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.  Vol.  X.  Bro,  Ba. 
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Medical  Diagnosis.  (Student’s  Guide  Series.) 

By  Samuel  Kknwick,  M.D.,  F.K.C.P.,  and  W.  Soltau  Fenwick, 
M.D.,  B.S.  Eighth  Edition,  Crown  8vo,  with  1U5  Engravings,  9s. 

By  the  same  Authors. 

Outlines  of  Medical  Treatment.  Fourth  Edition. 

Crown  8vo,  with  36  Engravings,  lOs. 

Also,  by  Dr.  Samuel  Fenwick. 

Clinical  Lectures  on  some  Obscure  Diseases 

of  the  Abdomen.  Delivered  at  the  London  Hospital.  8vo,  with 
Engravings,  7s.  0d. 

And 

The  Saliva  as  a Test  for  Functional  Diseases 

of  the  Liver.  Crown  8vo,  3s. 

The  Microscope  in  Medicine.  By  Lionel  S. 

Brai.r,  M.B.,  F.H.S.,  Consulting  Physician  to  King’s  College  Hos- 
pital. Fourth  Edition.  8vo,  with  80  plates,  21s. 

By  the  same  Author. 

The  Liver.  With  24  Plates  (85  Figures).  8vo,  5s. 

Also. 

On  Slight  Ailments  : and  on  Treating  Disease. 

Fourth  Edition.  8vo,  5s. 

Myxcedema  and  the  Thyroid  Gland.  By  John 

D.  Gimlkttk,  M.E.C.S.,  L.E.C.P.  Crown  8vo,  .6s. 

The  Physiology  of  the  Carbohydrates ; their 

Application  as  Food  and  llelation  to  Dial)etes.  By  F.  W.  Pavy,  M.D., 
LL.D.,  F.R.S.,  F.R.C.P.,  Consulting  Physician  to  Guy’s  Hospitai. 
Royal  8vo,  with  Plates  and  Engravings,  lOs.  6d. 

Medical  Lectures  and  Essays.  By  Sir  G. 

Johnson,  M.D.,  F.R.C.P.,  F.R.S.,  Consulting  Physician  to  King’s 
College  Hospital.  8vo,  with  46  Engravings,  25s. 

By  the  same  Author. 

An  Essay  on  Asphyxia  (Apnoea).  8vo,  3s. 

Also 

History  of  the  Cholera  Controversy,  with 

Directions  for  the  Treatment  of  the  Disease.  8vo,  3s. 

Also 

The  Pathology  of  the  Contracted  Granular 

Kiiiney  and  the  As.sociated  C.ardio-Arteriai  Changes.  With  29  Illustra- 
tions. 8vo,  4s. 
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Uric  Acid  as  a Factor  in  the  Causation  of 

DiMnw*.  By  Alkxakdkr  Hxiu,  H.D.,  F.K.C.P.  Pbyiician  to  the 
Metiopiiliun  H<i*{>ital  and  the  R«iyml  Hoepital  for  Children  and 
Women.  Tliini  B<lition.  8vo,  with  M lUuitrationi,  13a.  6d. 

Bronchial  Asthma:  its  Pathology  and  Treat- 
ment. By  J.  B.  BakKART,  M.U.,  late  Phytician  to  the  City  of 
London  lloapitai  (or  Diieaaet  of  the  Cheat.  Secotol  Bditioii,  with  7 
PUtet  CVi  Kijjurea).  f»vo,  ItM.  8>1. 

Treatment  of  Some  of  the  Forms  of  Valvular 

Diteaae  of  the  Heart.  By  A.  K.  SAk<M)M,  M.D.,  K.K.C.P.,  Pliyaician 
to  the  London  Hoapital.  S«oon<l  B-liUon.  Kiwp.  )<vu,  witli  Jd  Kngrav- 
Inga,  4a.  0d. 

Medical  Ophthalmoscopy:  a Manual  and  Atlas. 

By  Sir  William  U.  Qowkm.  M.D..  P.U.C.P.,  K.K.S.  Third  B.tition. 
B>1ited  with  the  aaaiatance  ot  M AkCt  a Ut  k«,  M.B.,  K.K.C.S.,  Surgeon 
to  the  Uoyai  London  Ophthalmic  Huapital.  With  Culoumi  Plate# 
and  Woudcuta.  8vo,  18a. 

Ay  tA«  tam4  SirtSor. 

A Manual  of  Diseases  of  the  Nervous  System. 
VoL.  I. — Diseases  of  the  Nerves  and  Spinal 

Cord.  Second  Bilition.  Boy.  8ro,  with  17V  Biigraringa,  !.*«. 

VoL.  II. — Diseases  of  the  Brain  and  Cranial 

Nerrrai  Qrneral  and  Functional  Diaraaea  of  the  Nerruua  Syatem. 
Second  B<liti«>n.  Boy.  8ro,  with  lav  Kiigravinga.  >0a. 

AUo, 

Clinical  Lectures  on  Diseases  of  the  Nervous 

Syatem.  Hvo  7a.  At. 

AUo. 

Diagnosis  of  Diseases  of  the  Brain.  Second 

BtliUon.  8vo,  with  Bngravinga.  7a.  8d. 

Alto. 

Syphilis  and  the  Nervous  System:  being  a 

Beviaol  Keprint  of  the  Lettai>mian  Lecture#  for  IMVu.  Delivered  l«fore 
the  Mr<lioRl  Society  of  Limdon.  8vo,  4a. 

The  Nervous  System.  Diseases  of.  By  J.  A. 

Uhmbhod,  M.O.,  K.U.C.P.,  Phyaician  to  the  National  Hoapital  for  the 
Paralyaed  and  Bpileptic.  With  68  Illuatratlona.  Koap.  8vo,  8a.  A1. 
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Diseases  of  the  Nervous  System.  Lectures 

delivered  at  Guy’s  Hospital.  By  Sir  Samuel  Wilkb,  Bart.,  M.D., 
F.K.8.  Second  Edition.  8vo,  18s. 

Handbook  of  the  Diseases  of  the  Nervous 

System.  By  James  Boss,  M.D.,  P.K.C.P.,  late  Professor  of  Medicine 
in  the  Victoria  University,  and  Physician  to  the  Royal  Infirmary, 
Mancliester.  Roy.  8vo,  with  184  Engravings,  18s. 

By  the  same  Author. 

Aphasia  : being  a Contribution  to  the  Subject 

of  the  Dissolution  of  Speech  from  Cerebral  Disease.  8vo,  with  En- 
gravings, 4s.  W. 

Stammering  : its  Causes,  Treatment,  and 

Cure.  By  A.  G.  Bkk.nard,  M.R.C.S.,  L.R.C.P.  Crown  8vo,  2s. 

Secondary  Degenerations  of  the  Spinal  Cord 

(Gulstonian  I.«cture8,  1889).  By  Howard  H.  Tooth,  M.D.,  F.R.C.P., 
Assistant  Pliysician  to  the  National  Hospital  for  the  Paralysed  and 
Epileptic.  With  Plates  and  Engravings.  8vo,  3s.  6d. 

Diseases  of  the  Nervous  System.  Clinical 

Lectures.  By  Thomas  Buzzard,  M.D.,  F.R.C.P.,  Physician  to  the 
National  Hospital  for  the  Paralysed  and  Epileptic.  With  Engravings. 
8vo,  15s. 

By  the  same  Author, 

Some  Forms  of  Paralysis  from  Peripheral 

Neuritis ; of  Gouty,  Alcoholic,  Diphtheritic,  and  other  origin.  Crown 
8to,  5s. 

Also. 

On  the  Simulation  of  Hysteria  by  Organic 

Disease  of  the  Nervous  System.  Crown  8vo,  4s.  fid. 

Gout  in  its  Clinical  Aspects.  By  J.  Mortimer 

Granville,  M.D.  Crown  8vo,  6s. 

Diseases  of  the  Liver : with  and  without 

Jaundice.  By  George  Harley,  M.D.,  F.R.C.P.,  F.R.S.  8vo,  with  2 
Plates  and  3fi  Engravings,  21s, 

Rheumatic  Diseases  (Differentiation  in).  By 

Hugh  Lank,  Surgeon  to  the  Royal  Mineral  Water  Hospital,  Bath, 
and  Hon.  Medical  Officer  to  the  Royal  United  Hospital,  Bath.  Second 
Edition,  much  Enlarged,  with  8 Plates.  Crown  8vo,  3s.  fid. 
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Diseases  of  the  Abdomen,  comprising  those 

of  the  Stonuush  ami  other  parte  of  the  Alimentary  Ouoal,  (Kaophaffui, 
Cscum,  Inteatinee,  and  Peritoneum.  By  S.  O.  UeBUHSHOK,  M.D., 
P.B.C.P.  Fourth  BiliUon.  8ro,  with  5 Plates,  31s. 

On  Gallstones,  or  Cholelithiasis.  By  K M. 

Bbuckbsxk,  M.D.  Viet.,  M.K  C.P.  Lond.,  late  Resident  Meiiical 
tXHcer  at  the  Manchester  Royal  Infirmary  and  the  Birmingham 
General  Hospital.  Crown  8vo,  7s. 

On  the  Relief  of  Excessive  and  Dangerous 

Tym|isuiites  by  puncturing  the  Abdomen.  By  Joax  W.  (KiLK,  If  .D., 
Consulting  Physician  to  St.  George's  Hospital.  8vo,  As.  fid. 

Headaches  : their  Nature,  Causes,  and  Treat- 
ment. By  W.  H.  Dat,  M.D.,  Physician  to  the  Samaritan  Hospital. 
Fourth  Bilition.  Crown  firo.  with  Rngtarlngs,  7s.  fid. 

A Handbook  of  Medical  Climatology,  embody- 
ing its  Principles  ami  Therapeutic  .\ppUcation,  with  Scientific  Data 
of  the  chief  Health  Resorts  of  the  World.  By  S.  Rnwix  Solly,  M.D., 
M.K.C.S.,  late  President  of  the  American  ClinuUologicsd  Association 
With  Bngravings  and  Coloured  Plates.  8vo,  Ifis. 

The  Mineral  Waters  of  France,  and  its 

Wintering  Stations  (Me>lical  Guide  to).  With  a Sp«^al  Map.  By  A. 
Vnrmas,  M.D.,  Physician  to  the  French  Btnbaasy,  and  to  the  French 
Hospital,  London.  Seoomt  Bdition.  Crown  8vo,  8s. 

Health  Resorts  of  the  Canary  Islands  in  their 

Climatological  and  Medical  Aspects.  By  J.  CutaaiT  Tatlob,  M.D., 
M.R.C.S.  8ro.  as.  fid. 

Surgery:  its  Theory  and  Practice.  By  William 

J.  Walbham,  F.R.C.S.,  Senior  Assistant  Surgeon  to,  and  Leoturer 
on  Anatomy  at,  St.  Bartholomew  s Hospital.  Sixth  Rilitlon.  CVown 
fivo,  with  410  Bngrarings,  13s.  fid. 

Surgical  Emergencies  : together  with  the 

Bmergencies  attendant  on  Parturition  and  the  Treatment  of  Poison- 
ing. By  Paul  Swaix,  F.R.C.S.,  Surgeon  to  the  South  Deron 
and  Bast  Cornwall  Hospital.  Fifth  BdiUon.  Crown  8ro,  with  149 
Bngravings,  0s. 

Illustrated  Ambulance  Lectures : (to  which  is 

a<lded  a NuHSl.'di  Lacrvaa)  in  acoordanoe  with  the  Regulations  of  the 
St.  John’s  Ambulance  Association  for  Male  and  Female  Classes.  By 
JoBX  M.  H.  Martih,  M.D.,  F.R.C.8.,  Hon.  Surgeon  to  the  Blackburn 
Infirmary.  Fourth  Bdition.  Crown  8vo,  with  flO  Bngravings,  3s. 
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Operations  on  the  Brain  (a  Guide  to).  By 

Alec  Fraser,  Professor  of  Anatomy,  Royal  College  of  Surgeons 
in  Ireland.  Illustrated  by  42  life-size  Plates  in  Autotype,  and  2 
Woodcuts  in  the  text.  Folio,  63s. 

Abdominal  Surgery.  By  J.  Greig  Smith,  M.A., 

I.R.S.K.,  Surgeon  to  the  Bristol  Royal  Infirmary,  Professor  of 
Surgery,  University  College,  Bristol.  Fifth  Edition.  2 vols.,  8vo, 
with  224  Engravings,  .36s. 

The  Physiology  of  Death  from  Traumatic 

Fever;  a Study  in  Abdominal  Surgery.  By  John  D.  Malcolm, 
M.B.,  C.M.,  F.R.C.S.E.,  Surgeon  to  the  Samaritan  Free  Hospital. 
8vo,  3s.  6d. 

The  Surgery  of  the  Alimentary  Canal.  By 

Alfred  Ernest  Mavlard,  M.B.  Loud,  and  B.S.,  Surgeon  to  the 
Victoria  Infirmary,  Glasgow.  With  27  Swantype  Plates  and  8P 
Figures  in  the  Text,  8vo,  2.'>s. 

Surgery.  By  C.  W.  Mansell  Moullin,  M.A., 

M.D.  Oxon.,  F.R.C.S.,  Surgeon  and  Lecturer  on  Physiology  to  the 
London  Hospital.  Large  8vo,  with  497  Engravings,  34s. 

A Course  of  Operative  Surgery.  By  Chris- 

TOPHKR  Heath,  Surgeon  to  University  College  Hospital.  Second 
Edition.  With  20  Coloured  Plates  (180  figures)  from  Nature,  by 
M.  Lkveill^,  and  several  Wooilcuts.  Large  8vo,  30s. 

By  the  same  Author. 

The  Student’s  Guide  to  Surgical  Diagnosis. 

Second  Edition.  Fcap.  8vo,  6s.  6<L 

Also. 

Manual  of  Minor  Surgery  and  Bandaging.  For 

the  use  of  House-Surgeons,  Dressers,  and  Junior  Practitioners. 
Eleventh  Edition.  Fcap.  8vo,  with  176  Engravings,  6s. 

Also. 

Injuries  and  Diseases  of  the  Jaws.  Fourth 

Edition.  Edited  by  Henry  Percy  Dean,  M.S.,  F.R.C.S.,  Assistant 
Surgeon  to  the  London  Hospital.  8vo,  with  187  Wood  Engravings,  14s. 

Also. 

Lectures  on  Certain  Diseases  of  the  Jaws. 

Delivered  at  the  R.C.S.,  England,  1887  . 8vo,  with  64  Engravings, 
2s.  6d.  Also. 

Clinical  Lectures  on  Surgical  Subjects.  De- 
livered in  University  College  Hospital.  Second  Edition,  enlarged. 
Fcap.  8vo,  with  27  Engravings,  6s. 
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The  Practice  of  Surgery  : a Manual.  By 

Tbomaj  BKrAXT,  Oonaulting  Surgeon  to  Guy's  Hospital.  Fourth 
Btiitlon.  2 volt,  crown  8to,  with  760  Engravings  (many  being 
Coioured),  and  including  6 chromo  plates,  3^ 

The  Surgeon’s  Vade-Mecum  : a Manual  of 

Modem  Surgery.  By  K.  Dri'ITT,  F.K.C.S.  Twelfth  Bditinn.  By 
Stskuet  Born,  M.B.,  F.K.C.S. , Assistant  Surgeon  and  Pathologist 
to  Charing  Cross  Hospital.  Oown  8ro,  with  373  Kiigravings,  lAs. 

The  Operations  of  Surgery  : intended  for  use 

on  the  Deail  and  Living  Subject  alike.  By  W.  H.  A.  JsouBsoa, 
M.A.,  M.B..  M.Ch.  Oxon.,  F.K.C.S. , Assistant  Surgeon  to,  and 
Lecturer  on  Anatomy  at,  Guy's  Hospital.  Third  Bdition.  Bvo,  with 
Sul  Illustrations,  .'Us. 

Diseases  of  Bones  and  Joints.  By  Charles 

Mscxsmaks,  F.K.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at,  the 
Westminster  Hospital.  Svo,  with  Plates  and  Bngravings,  ISs. 

On  Anchylosis.  By  Bernard  E.  Brodhurst, 

F.K.C.S.,  Surgeon  to  the  Royal  Orthopssdic  Hospital.  Fourth 
Biiltion.  8vo,  with  Bngravings.  Ss. 

80  tks  taeis  Author, 

Curvatures  and  Disease  of  the  Spine.  Fourth 

■illtiun.  Sro,  with  Bngravings,  7s.  6d. 

Alto. 

Talipes  Equino- Varus  or  Club-Foot.  8vo, 

with  Bngravings,  3s.  6>1. 

Alto. 

Observations  on  Congenital  Dislocation  of  the 

Hip.  Third  Kilition.  Hvo,  3s.  0d. 

Surgical  Pathology  and  Morbid  Anatomy. 

By  AKTHoar  A.  Bowuir,  F.K.C.S. , Assistant  Surgeon  to  St. 
Bartholomew's  Hospital.  Third  Bdition.  Crown  8vo,  with  183 
Bngravings,  lus.  8d. 

80  tht  tami  Atthor, 

Injuries  and  Diseases  of  Nerves,  and  their 

Surgical  Treatment.  8vo,  with  30  Plates,  Its. 
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The  Human  Foot : its  Form  and  Structure, 

PunctionB  and  Clothing.  By  Thomas  S.  Ellis,  Consulting  Surgeon 
to  the  Gloucester  Infirmary.  With  7 Piates  and  Engravings  (60 
Figures).  8vo,  7s.  6d. 

The  Deformities  of  the  Fingers  and  Toes.  By 

William  Anderson,  F.R.C.S.,  Surgeon  to  St.  Thomas’s  Hospitai. 
8vo,  with  18  engravings,  6s. 

Short  Manual  of  Orthopaedy.  By  Heather 

Bioo,  F.R.C.S.  Ed.,  Part  I.  Deformities  and  Deficiencies  of  the 
Head  and  Neck.  8vo,  2s.  6»1. 

Face  and  Foot  Deformities.  By  Frederick 

Churchill,  C.M.  8vo,  with  Plates  and  Illustrations,  10s.  6d. 

Royal  London  Ophthalmic  Hospital  Reports. 

By  the  Medicai  and  Surgical  Staff.  Vol.  XIV.,  Part  2.  8vo,  5s. 

Ophthalmological  Society  of  the  United  King- 

dom. Transactions.  Vol.  XVI.  8vo,  12s.  6d. 

The  Diseases  and  Injuries  of  the  Eye.  By 

W.  H.  H.  J K.SS0P,  M.A.,  F.R.C.S.,  Opiithalmic  Surgeon  to  St.  Bartholo- 
mew's Hospital.  With  Engravings.  [7n  (he  Press. 

The  Diseases  of  the  Eye.  (Student’s  Guide 

Series.)  By  Edward  Nkttlkship,  F.R.C.S.,  Ophthalmic  Surgeon 
to  St.  Thomas’s  Hospital.  Fifth  Edition.  Fcap.  8vo,  with  164 
Engravings  and  a Coloure<l  Plate  illustrating  Colour-Blindness. 
7s.  6d. 

Diseases  and  Refraction  of  the  Eye.  By 

N.  C.  Macnamara,  F.R.C.S.,  Surgeon  to  Westminster  Hospital,  and 
Gustavus  Hartridge,  F.R.C.S.,  Surgeon  to  the  Royal  Westminster 
Ophthalmic  Hospital.  Fifth  Edition.  Crown  8vo,  with  Plate,  156 
Engravings,  also  Test-types,  10s.  6d. 

On  Diseases  and  Injuries  of  the  Eye:  a Course 

of  Systematic  and  Clinical  Lectures  to  Students  and  Medical 
Practitioners.  By  J.  R.  Wolfe,  M.D.,  F.R.C.S.B.  With  10  Coloured 
Plates  and  157  Wood  Engravings.  8vo,  21s. 

Convergent  Strabismus,  and  its  Treatment, 

an  Essay.  By  Edwin  Holthouse,  M.A.,  F.R.C.S.,  Surgeon  to  the 
Western  Opiithalmic  Hospital.  8vo,  6s. 
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Normal  and  Pathological  Histology  of  the 

Hunun  Bye  and  Kyelid*.  By  C.  Fbkd.  Poixock,  M.D.,  F.R.C.S., 
and  F.B.S.B.,  Surgeon  for  Dlseaaei  of  the  Bye  to  Anderson'i  College 
DUpeniary,  niaagnw.  Crown  8vo,  with  100  Plate*  (330  drawing*),  15*. 

Diseases  of  the  Eye  : a Handbook  of  Ophthal- 
mic Practice  fur  Student* and  Practitioner*.  By  G.  B.  dk  Scbwkikitz, 
M.D.,  Profesanr  of  Uitease*  of  the  B)'e  In  the  PhiU<lelphia  Puiyclinic. 
With  31A  IIIu*t ration*,  and  3 Chromo- Lithographic  Plate*.  8ro,  18*. 

Atlas  of  Ophthalmoscopy.  Composed  of  12 

Chromo-lithographic  Plate*  (SO  Figure*  drawn  from  nature)  and 
Bxplanatory  Text.  By  UlCHABn  LiaaaaiCH,  M.K.C.S.  Traiulated  by 
11.  KosBoiiui'uu  SwAHzr,  M.B.  Thini  Bilition,  4to,  40*. 

Refraction  of  the  Eye:  a Manual  for  Students. 

By  GfSTATi's  llAaTKiDua,  F.K.C.S.,  Surgeon  to  the  Buyal  We*t- 
minater  Ophthalmic  Hoapital.  Kighth  Bditiun.  Crown  Bro,  with 
luO  lllu*tration*,  alto  Teat-type*,  etc.,  6*. 

By  tkt  *****  Author. 

The  Ophthalmoscope  : a Manual  for  Students. 

Third  Bilition.  Crtiwn  8vo,  with  Bn  Illuatratinn*  aixl  4 Plate*.  4*.  Bd. 

Glaucoma  : its  Pathology  and  Treatment.  By 

PUKSTLKT  Smith,  Ophthalmic  Surgeon  to  the  Queen'*  lloapital, 
Birmingham.  8vo,  with  Bt  Bngrmring*  and  13  Zlnoo-photographa. 
7*.  Bd. 

Hints  on  Ophthalmic  Out-Patient  Practice. 

By  CBARLaa  Hkh.khs,  Ophthalmic  Surgeon  to  Guy'*  IKwpital. 
Thini  Bilition.  Fcap.  8vo,  3*. 

Methods  of  Operating  for  Cataract  and 

Seconilary  Im|iairm(*nta  of  Viaion,  with  the  reaulta  of  600  caaea. 
By  G.  II.  Fikk,  Surgeon  t'a|)tai II  in  II. M.  Iialian  BinUcal  Service. 
Crown  8\o,  with  15  Bngraxiiiga,  6a. 

Diseases  of  the  Eye : a Practical  Handbook 

for  General  Practitioner*  and  Stuilenta.  By  CECIL  Ki>wari>  Sraw, 
M.D.,  M.Ch.,  Ophthalmic  Surgeon  to  the  Clater  lloapital  for  Children 
and  Women,  Belfaat.  With  a Teat  Card  for  Colour -Blindnea*.  Crown 
8 VO,  3a.  Bit. 

Eyestrain  (commonly  called  Asthenopia).  By 

Bh-Hbit  Clahee.  M.I).,  B.S.  LoimI.,  Surgeon  to  the  Central  l>on<ion 
Ophthalmic  lloapital.  Surgeon  aud  Ophtiialmlo  Surgeon  to  the 
Miller  lloapital.  Second  Bilition.  Bvo,  with  33  llluatrationa,  .5*. 
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Diseases  and  Injuries  of  the  Ear,  By  Sir 

William  B.  Dalbt,  F.R.C.S.,  M.B.,  Consulting  Aural  Surgeon  to 
St.  George’s  Hospital.  Fourth  Edition.  Crown  8vo,  with  8 Coloured 
Plates  and  38  Wood  Engravings.  10s.  6d. 

By  the  same  Author. 

Short  Contributions  to  Aural  Surgery,  between 

1875  and  1896.  Third  Edition.  8vo,  with  En^ravingB,  5s, 

Diseases  of  the  Ear,  including  the  Anatomy 

and  Physiology  of  the  Organ,  together  witli  the  Treatment  of  the 
Affections  of  the  Nose  and  Pliarynx,  which  conduce  to  Aural  Disease 
(a  Treatise).  By  T.  Mark  Hovkll,  F.K.C.S.B.,  M.H.C.S.  ; Aural 
Surgeon  to  the  London  Hospital,  and  Lecturer  on  Diseases  of  the 
Throat  in  the  College,  etc.  8vo,  with  122  Engravings,  18s. 

A System  of  Dental  Surgery.  By  Sir  John 

Tomks,  F.K.S.,  and  C.  S.  Tomes,  M.A.,  F.K.S.  Fourth  Edition.  8vo, 
with  289  Engravings,  16s. 

Dental  Anatomy,  Human  and  Comparative : 

A Manual.  By  Ciiahles  S.  Tomes,  M.A.,  F.K.S.  Fourth  Edition. 
Crown  8vo,  with  235  Engravings,  12s.  6d. 

Dental  Materia  Medica,  Pharmacology  and 

Therapeutics.  By  Charles  W.  Glassingtor,  M.H.C.S. , L.D.S. 
Edin.;  Senior  Dental  Surgeon,  Westminster  Hospital;  Dental  Sur- 
geon, National  Dental  Hospital,  and  Lecturer  on  Dental  Materia 
Meilica  and  Therapeutics  to  the  College.  Crown  8vo,  6s. 

A Manual  of  Nitrous  Oxide  Anaesthesia. 

By  J.  Frederick  W.  Silk,  M.D.  Lond.,  M.R.C.S.,  Assistant 
Ana;sthetist  to  Guy’s  Hospital,  Ana-sthetlst  to  the  Dental  School  of 
Guy’s  Hospital,  and  to  the  Royal  Free  Hospital.  8vo,  with  26  En- 
gravings, 5s. 

Notes  on  Dental  Practice.  By  Henry  C. 

Quinby,  L.D.S. I.,  late  President  of  the  British  Dental  Association. 
Second  Edition.  8vo,  with  92  Illustrations,  8s. 

Practical  Treatise  on  Mechanical  Dentistry. 

By  Joseph  Richardson,  M.D.,  D.D.S.  Seventh  Edition,  reviseil  and 
edited  by  George  W.  Warren,  D.D.S.  Royal  8vo,  with  690  Engrav- 
ings, 22s. 

Leprosy  in  British  Guiana.  By  John  D.  Hillis, 

F.R.C.S.,  M.H.I.A.,  late  Medical  Superintendent  of  the  Leper 
Asylum,  British  Guiana.  Imp.  8vo,  with  22  Lithographic  Coloured 
Plates  and  Wood  Engravings,  £1  lls.  6d. 
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A Handbook  on  Leprosy.  By  S.  P.  Impky,  M.D., 

M.O..  lAt'C  Ohi^f  an<l  SiipcrinUnKlent,  Robben  I(Un<1  Leper 

•lid  Luaatlo  Aiylum*,  Cape  Cokmy,  South  Africa.  With  38  PUUw 
and  Map,  8vo,  12s. 

Diseases  of  the  Skin  (Introduction  to  the 

Study  of).  By  P.  H.  Ptb  Smith,  M.D.,  P.H.S.,  F.B.C.P..  Physician 
to  Quy's  Hospital.  Crown  8to,  with  M Bn^ravinKS,  7s.  6d. 

Papers  on  Dermatology.  By  E.  D.  Mapother, 

M.D..  Ha-Pr«s.  R.C.S.I.  8ro.  3s.  «d. 

Diseases  of  the  Skin:  a Practical  Treatise  for 

the  Use  of  Students  and  PnuHltiuners.  By  J.  N.  Htph,  A.M., 
M.D.,  Professor  of  Skin  and  Venereal  Diseases,  Kush  Metlioal  Cullegs, 
Chloano.  Second  BdiUoo.  Sro.  «ith  S Coloured  Plates  and  M Bn- 
gravinifs,  90s. 

Sarcoma  and  Carcinoma  : their  Pathology, 

Diagnosis,  and  Treatment.  By  Hnnir  T.  Bi’tlui,  F.K.C.S.,  Assistant 
Surgeon  to  St.  Bartholomew's  Hospital.  Sro,  with  4 Plates,  8s. 

Bf  tks  sears  AutSor. 

Malignant  Disease  of  the  Larynx  (Sarcoma 

and  Cardnuma).  8vo,  with  b Bngravlngs,  is. 

Aim. 

Operative  Surgery  of  Malignant  Disease.  8vo,14b. 
Cancers  and  the  Cancer  Process:  a Treatise, 

Practical  and  Theoretic.  By  llEaBUT  L.  Snow,  M.D.,  Surgeon  to 
ttie  Cancer  Hospital,  Bronipton.  8to,  with  IS  Plates.  ISs. 

Bn  tin  tarn*  Autkor, 

The  Re  appearance  (Recurrence)  of  Cancer 

after  apparent  But  irpatlun.  Bro,  Ss.  dil. 

Alto. 

The  Palliative  Treatment  of  Incurable  Cancer. 

Crown  Sro,  Ss.  6d. 

Diagnosis  and  Treatment  of  Syphilis.  By 

Tom  Uobihs<iii,  M.U.  St.  And.,  Physician  to  the  Western  Skin  Hus- 
(iltal.  Crown  Hru,  3s.  Bd. 

Bn  tkt  tame  Autkor, 

Eczema:  its  Etiology,  Pathology,  and  Treat- 

ment. Cmwn  Bvo,  3s.  «d. 

Alto. 

Illustrations  of  Diseases  of  the  Skin  and 

Srpliilis.  with  Kemsrks.  Fair.  I.  with  3 Plates.  Imp.  Ito,  Ss. 
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Cancerous  Affections  of  the  Skin  (Epithelioma 


and  Rodent  Ulcer), 
ings,  5s. 


ByQKORGKTHiN,  M.D.  PostSvo,  with  8 Bngrav- 
By  the  same  Author,' 


Pathology  and  Treatment  of  Ringworm. 

8vo,  with  21  Engravings,  5s. 

On  Cancer  : its  Allies,  and  other  Tumours : 


their  Medical  and  Surgical  Treatment.  By  P.  A.  Pubckll,  M.D., 
M.C.,  Surgeon  to  the  Cancer  Hospital,  Brompton.  8vo,  with  21 
Engravings,  lOs.  6d. 

Urinary  and  Renal  Derangements  and  Calcu- 
lous Disorders.  By  Lionel  S.  Beale,  F.R.C.P.,  F.R.S.,  Physician  to 
King’s  College  Hospital.  8vo,  5s. 

Chemistry  of  Urine  : a Practical  Guide  to  the 

Anal3d.ical  Examination  of  Diabetic,  Albuminous,  and  Gouty  Urine. 
By  Alfred  H.  Allen,  F.I.C.,  F.C.S.,  Public  Analyst  for  the  West 
Riding  of  Yorkshire,  Ac.  8vo,  with  Engravings,  7s.  6d. 

Clinical  Chemistry  of  Urine  (Outlines  of  the). 

By  C.  A.  MacMunn,  M.A.,  M.D.  8vo,  with  64  Engravings  and  Plate 
of  Spectra,  9s. 

Diseases  of  the  Male  Organs  oi  Generation. 

By  W.  H.  A.  Jacobson,  M.Ch.Oxon.,  P.R.C.S.,  Assistant-Surgeon  to 
Guy’s  Hospital.  8vo,  with  88  Engravings,  22s. 

Atlas  of  Electric  Cystoscopy.  By  Dr.  Emil 

Burckhardt,  late  of  the  Surgical  Clinique  of  the  University  of 
Bile,  and  E.  Hurrt  Fenwick,  F.R.C.S.,  Surgeon  to  the  London 
Hospital  and  St.  Peter’s  Hospital  for  Stone.  Royal  8vo,  with  34 
Coloured  Plates,  embracing  83  Figures.  21s. 

Electric  Illumination  of  the  Bladder  and 

Urethra,  as  a Means  of  Diagnosis  of  Obscure  Vesico-Urethral  Diseases. 
By  B.  Hurry  Fenwick,  P.R.C.S.,  Surgeon  to  London  Hospital  and 
St.  Peter’s  Hospital  for  Stone.  Second  Edition.  8vo,  with  84  En- 
gravings, 6s  6d. 

By  the  ante  Author. 

Tumours  of  the  Urinary  Bladder.  The  Jack- 

sonian  Prize  Essay  of  1887,  rewritten  with  200  additional  cases.  In 
four  Fasciculi.  Fas.  I.  Roj-al  8vo,  5s. 

Also. 

The  Cardinal  Symptoms  of  Urinary  Disease: 

their  Diagnostic  Significance  and  Treatment.  8vo,  with  36  Illustia- 
tions,  8s.  6d. 
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By  BIB  HENRf  THOItPBON,  F.R.0.8. 

Diseases  of  the  Urinary  Organs.  Clinical 

Lecture*.  BiKhth  Bilitton.  Sro,  with  131  Bn{^vin|[«,  lOe.  M. 

Diseases  of  the  Prostate : their  Pathology 

»D<i  Treatment.  Sixth  B<liUon.  8vo,  with  30  Bn^ni vines,  6*. 

Some  Important  Points  connected  with  the 

Sureery  ot  the  Urinary  Oreans.  Lecture*  delivered  in  the  K.C.8. 
8vo,  with  44  Bnitrarings.  Student’s  BdlUon,  3s.  8d. 

Practical  Lithotomy  and  Lithotrity ; or,  an 

Inquiry  into  the  Best  Mode*  of  Removirqj  Stone  from  Uie  Ula<i<ter, 
Third  BtilUofi.  8ro,  with  87  BiqtraTincs,  10*. 

The  Preventive  Treatment  of  Calculous  Dis- 

ease, and  the  Use  of  Solvent  Besaedie*.  Third  BiliUon.  Cr.  8vo,  3s.  8ii. 

Tumours  of  the  Bladder:  their  Nature,  Sym- 

pioma,  and  Surgioai  Treatment.  Sro,  with  numerous  Iliustrations,  Be. 

Stricture  of  the  Urethra,  and  Urinary  Fistulae  : 

their  Pathology  and  Treatment.  Fourth  Bdition.  Sro,  with  74  Bn^ 
grarings,  «s. 

The  Suprapubic  Operation  of  Opening  the 

Bladder  for  Stone  and  for  Tumour*.  8vo,  with  Bngrarings,  3a.  8d. 

Introduction  to  the  Catalogue;  being  Notes 

of  1,000  Oases  of  Calculi  of  the  Bladder  removed  by  the  Author,  and 
now  in  the  Museum  of  K.C.8.  8ro.  Ss.At. 

The  Surgical  Diseases  of  the  Genito-Urinary 

Organs,  Including  Syphilis.  By  B.  L.  Kktbs,  M.D.,  Pnifeeatir  of 
OenitO'Urinary  Surgery,  Syphiology,  and  UermsUilogy  In  Bellevue 
Hospital  Medical  College,  New  York  (a  revision  of  Vsl  Brau  and 
Karaa'  Text-book).  Buy.  8ro,  with  114  Bngrarings,  31*. 

Lectures  on  the  Surgical  Disorders  of  the 

Urinary  Organs.  By  BaniNSLO  Hsmuson,  F.B.C.S.,  Surgeon  to  St. 
Peter’s  Hospital.  Fourth  BdiUun.  8vo,  witli  IM  Biigraving*.  16*. 

Syphilis.  By  Alfred  Cooper,  F.R.C.S.,  Senior 

Surgeon  to  St.  Mark’s  Hospital  for  Fistula.  Seoomi  BdiUon.  Ikllted 
by  KnwslU)  Cormau..  F.K.C.S.,  Surgeon  (out-patients)  to  tbe 
Lumkni  Lock  Hospital.  8vo,  with  31  Full-jiage  Plates  (13  ooloureii), 
18a 
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Diseases  of  the  Rectum  and  Anus.  By  Alfred 

COOPKK,  F.H.C.S.,  Senior  Surgeon  to  St.  Mark’s  Hospital  for 
Fistula;  and  F.  Swinford  Edwards,  F.K.C.S.,  Senior  Assistant 
Surgeon  to  St.  Mark’s  Hospital.  Second  Edition,  with  Illustrations. 
8vo,  12s. 

Diseases  of  the  Rectum  and  Anus.  By 

Harrison  Cripps,  F.H.C.S.,  Assistant  Surgeon  to  St.  Bartholomew’s 
Hospital,  etc.  Second  Edition.  8vo,  with  13  Lltliographlc  Plates  and 
numerous  Wood  Engravings,  12s.  6d. 

Bj/  the  same  Author. 

Cancer  of  the  Rectum.  Especially  considered 

with  regard  to  its  Surgical  Treatment.  Jacksonian  Prize  Essay. 
Third  Edition.  8vo,  with  13  Plates  and  several  Wood  Engravings,  6s. 

Also 

The  Passage  of  Air  and  Faeces  from  the 

Urethra.  8vo,  3s.  6d. 

A Medical  Vocabulary  : an  Explanation  of  all 

Terms  and  Phrases  used  in  the  various  Departments  of  Medical  Science 
and  Practice,  their  Derivation,  Meaning,  Application,  and  Pronuncia- 
tion. By  B.  Q.  Maynk,  M.D.,  LL.D.  Sixth  Edition,  by  W.  W. 
Wagstaffk,  B.A.,  F.K.C.S.  Crown  8vo,  10s.  0d. 

A Short  Dictionary  of  Medical  Terms.  Being 

an  Abridgment  of  Mayne’s  "Focabulary.  64mo,  2s.  Od. 

Dunglison’s  Dictionary  of  Medical  Science. 

Containing  a full  Explanation  of  its  various  Subjects  and  Terms, 
with  their  Pronunciation,  Accentuation,  and  Derivation.  Twenty- 
first  Edition.  By  Bichard  J.  Duhglison,  A.M.,  M.D.  Boyal  8vo,  30s. 

Terminologia  Medica  Polyglotta  : a Concise 

International  Dictionary  of  Medical  Terms  (French,  Latin,  English, 
German,  Italian,  Spanish,  and  Bussian).  By  Theodore  Maxwell, 
M.D.,  B.Sc.,  F.B.C.S.  Edin.  Boyal  8vo,  16s. 

A German- English  Dictionary  of  Medical 

Terms.  By  Frederick  Treves,  F.B.C.S.,  Surgeon  to  the  London 
Hospital ; and  Hugo  Lang,  B.A.  Crown  8vo,  half-Persian  calf,  12s. 
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A Manual  of  Chemistry,  Theoretical  and  Prac- 
tical. By  William  A.  Tildkii,  D.Sc.,  F.K.S.,  ProfeMor  of  Chcmiitry 
in  the  Koyal  Colletfe  of  Science,  London  ; Bxaminer  in  Cbrmietry  to 
the  Uepaihment  of  Science  and  Art.  With  if  Plate*  and  14-3  Woodcut*, 
crown  »vo,  10*. 

Chemistry,  Inorganic  and  Organic.  With  Ex- 
periment*. By  CBARLaa  L.  Bloxam.  Bightb  B.lition,  br  Joan 
MlLLAk  Thomson,  F.K.S.,  Profeaaor  of  ChiMni*try  in  Kina'*  Collef'e, 
Loudon,  and  Aaraua  O.  Bloxam,  Head  of  the  Chemictry  Dejjart- 
ment.  the  Qoldamith*'  IniiUtute,  New  Cro**.  Bro,  with  >*1  Bnarar- 
ing*,  Itt*.  All 

By  fA*  *am*  Autkor. 

Laboratory  Teaching ; or.  Progressive  Exer- 

cl*e*  in  Practical  Chemlatry.  Sixth  BdiUon,  by  Aaraua  Q,  Bloxam. 
Crown  Sro,  with  80  Bnaraving*,  A*.  Ad. 

Watts’  Organic  Chemistry.  Edited  by  William 

A.  TlLl>aa,  D.Sc.,  F.K.S.,  Pru4e*aor  of  Chemlatry,  Koyal  College  of 
Science,  London.  Second  BdiUon.  Crown  8vo,  10*. 

Practical  Chemistry,  and  Qualitative  Analysis. 

By  Fbamk  C'Lowaa,  D.Sc.  Lootl..  Pn.>fr**or  of  Chemictry  in  the 
Univeraity  College,  NotUngham.  Sixth  Bililion.  Po*t  8vo,  with  84 
Bngravingi  and  Frontiapieoe,  A*.  Ad. 

Quantitative  Analysis.  By  Frank  Clowes. 

D.Sc.  Lund.,  Pmfeaanr  of  Chemlatry  In  the  Unireraity  College, 
NoUingtiam,  aiht  J.  BaK.XAai>  Colkmab,  Aaaoc.  K.  C.  Scl.  Dublin; 
Prufraaur  of  Chemlatry,  South-We*t  London  Poijrtechnic.  Fourth 
B<tiUon.  Poat  flyo,  with  117  Bngraring*,  10*. 

By  fA«  «aai*  Autkara. 

Elementary  Practical  Chemistry  and  Qualita- 

tire  Aualyti*.  With  .S4  Kngravingt,  Poat  8ro,  3a.  Ad. 

Alao 

Elementary  Quantitative  Analysis.  With  62 

Bngraviug*,  Poat  8vo,  4*.  Ad. 

Qualitative  Analysis.  By  R.  Fresenius.  Trans- 
lated by  Cbarlu  B.  Gaom,  F.U.S.  Tenth  B<litioo.  8vo,  with 
Coloured  Plate  of  Spectra  ami  4A  Bngraring*,  IS*. 

By  tka  aama  Autkar. 

Quantitative  Analysis.  Seventh  Edition. 

VoL.  I.,  Translated  by  A.  Vacukr.  8vo,  with 

lOA  Bngravinga,  IS*. 

VoL.  II.,  Parte  1 to  Translateil  by  C.  E.  Gbovbs, 

F.R.S.  Sro,  with  Bngraring*,  8*.  Ad.  each. 
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Inorganic  Chemistry.  By  Sir  Edward  Frank- 

I.AND,  K.C.B.,  D.C.L.,  LL.D.,  F.K.S.,  and  Francis  K.  Japp,  M.A., 
Ph.U.,  F.I.U.,  F.K.S.,  Professor  of  Chemistry  in  the  University  of 
Aberdeen.  8vo,  with  numerous  Illustrations  on  Stone  and  Wood.  24s. 

Inorganic  Chemistry  (A  System  of).  By 

William  Ramsay,  Ph.U.,  F.R.S.,  Professor  of  Chemistry  In  the 
University  College,  London.  8vo,  with  Engravings,  15s. 

By  the  same  Author. 

Elementary  Systematic  Chemistry  for  the  Use 

of  Schools  and  Colleges.  With  Engravings.  Crown  8vo,  4s.  6d. ; 
Interleaved,  .5s.  6d. 

Valentin’s  Qualitative  Chemical  Analysis. 

Eighth  Edition.  By  Dr.  W.  H.  Hodokinson,  F.R.S.E.,  Professor  of 
Chemistry  and  Physics  at  the  Royal  Military  Academy,  and  Artillery 
College,  Woolwich.  8vo,  with  Engravings  and  Map  of  Spectra. 
8s.  6d. 

Practical  Chemistry,  Part  I.  Qualitative  Exer- 
cises and  Analytical  Tables  for  Students.  By  J.  Campiikli.  Brown, 
Professor  of  Chemistry  in  Victoria  University  and  University  College, 
Liverpool.  Fourth  Edition.  8vo,  2s.  (id. 

The  Analyst’s  Laboratory  Companion  : a Col- 
lection of  Tables  and  Data  for  Chemists  and  Stuilents.  By  Alkrkd 
K.  Johnson,  A. R.C.S.I.,  F.I.C.  Second  Edition.  Crown  8vo,  cloth, 
5s. ; leather,  6s.  6d. 

Commercial  Organic  Analysis  : a Treatise  on 

the  Properties,  Mo<le8  of  Assaying,  Proximate  Analytical  Examination, 
etc.,  of  the  TOrious  Organic  Chemicals  and  Products  emploj’ed  in  the 
Arts,  Manufactures,  Medicine,  etc.  By  Alfred  11.  Allen,  F.I.C., 
F.C.S.,  Public  Analyst  for  the  West  Riding  of  Yorkshire,  etc. 

VoLS.  I.  & II.  & VoL.  III.— Part  I.— Third  Edition. 

[Preparing. 

VoL.  III.— Part  II.  Amines  and  Ammonium 

Bases,  Hydrazines,  Bjises  from  Tar,  Vegetable  Alkaloids.  Second 
Edition.  8vo,  18s. 

VoL.  III.— Part  III.  Vegetable  Alkaloids 

(concluded),  Non-Basic  Vegetable  Bitter  Principles,  Animal 
Bases,  Animal  Acids,  Cyanogen  and  its  Derivatives.  8vo,  16s. 

Volumetric  Analysis  (A  Systematic  Hand- 
book of) ; or  the  Quantitative  Estimation  of  Chemical  Substances  by 
Measure,  applied  to  Liquids,  Solids,  and  Gases.  By  Francis  Sutton, 
F.C.S.,  F.I.C.,  Public  Analj^st  for  the  County  of  Norfolk.  Seventh 
Edition.  8vo,  with  112  Engravings.  18s.  6<l.  
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Chemical  Technology : or,  Chemistry  in  its 

Applications  to  Arts  sml  Manufactures.  by  Chablks  E. 

Orotks,  F.U.S.,  and  William  Thohp,  B.Sc. 

VoL.  I. — Fuel  and  its  Applications.  ByE.J. 

Mills,  I). Sc.,  F.R.S.,  and  F.  J.  Bowa5,  C.B.  Royal  8ro,  with 
606  RnKravingi,  90s. 

VoL.  II. — Lighting,  Fats  and  Oils,  by  W.  Y. 

Diurr.  Stkarixk  I.<ii>l'htkt,  by  J.  McAbtbi’R.  Ca.<ii>lb  Maxu- 
rACTURB,  by  I..  Fikli>  an<l  F.  A.  Fikld.  Thk  FmioLKi'M 
Ixni'XTMY  AXD  Lamps,  by  Botutox  Hai>wooi>.  Mixaits'  SArrrr 
Lamps,  by  B.  KknwcKtn  and  D.  A.  Lovis.  Koj-al  mto,  with  S58 
Engravings  and  Map,  90s. 

Cooley’s  Cyclopaedia  of  Practical  Receipts, 

and  Cotlateral  Inft>nnati(>n  in  the  Arts,  Manufactures,  Pn>(essions, 
and  Trailes  ; incluiling  MdUcine,  Pharmacy,  Hygiene,  and  Domestic 
Bcoaomy.  Seventh  Eilitkin,  by  W.  North,  M.A.  Canib.,  F.C.S. 
it  Vols.,  Roy.  8vo,  with  971  Bngrarings,  Us. 

Chemical  Technology : a Manual.  By  Rudolf 

TOR  Waorkr.  Translate.1  and  Kilted  by  Sir  W'iluam  Crooeks, 
F.R.S.,  from  the  Tliirteenth  Bularged  Oerman  Bdition  as  reroodelled 
by  Dr.  Fkroixaxo  Fibcher.  Aro.  with  .'iM  Bngrarings,  Xts. 

Technological  Handbooks.  Edited  by  John 

Qaroner,  F.I.C.,  F.C.S.,  and  James  Camerox.  F.l.C. 

Brewing,  Distilling,  and  Wine  Manu- 

facture. Crown  9vo,  with  Bngrarings,  6s.  6il. 

Bleaching,  Dyeing,  and  Calico  Printing. 

With  Funnuhe.  Crown  8ro,  with  Bngrarings,  .^s. 

Oils,  Resins,  and  Varnishes.  Crown  8vo, 

with  Engravings,  7s.  6d. 

Soaps  and  Candles.  Crown  8vo,  with  54  En- 

gravings, 7s. 

Methods  and  Formulae  used  in  the  Preparation 

of  Animal  and  Vegetable  Tissues  for  M icrosoopical  Examination,  in- 
cluding the  Staining  of  Bacteria.  By  Peter  Wtatt  Smi'IRe,  F.L.S. 
Crown  8ro,  3s.  6d. 

The  Quarterly  Journalof  Microscopical  Science. 

B.lited  by  B.  Bat  Laeeesteb,  M.A.,  LL.D.,  F.R.S. ; with  the  oo- 
operation  of  Adam  Semwice,  M.A.,  F.R.S. , and  W.  F.  R.  Weldor, 
M.A.,  F.R.S.  Bach  Number,  10s. 
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The  Microscope  and  its  Revelations.  By  the 

late  William  B.  Carpenter,  C.B.,  M.D.,  LL.D.,  F.R.S.  Seventh 
Bdition,  by  the  Bev.  W.  H.  Dallinoer,  LL.D.,  P.H.S.  With  21 
Plates  and  800  Wood  Engravings.  8vo,  28s.  Half  Calf,  30s. 

The  Microtomist’s  Vade-Mecum  : a Handbook 

of  the  Methods  of  Microscopic  Anatomy.  By  Arthur  Bolles  Lee. 
Fourth  Bdition,  8vo,  15s. 

Photo-Micrography  (Guide  to  the  Science  of). 

By  Bdward  C.  Bousfield,  L.R.C.P.  Lond.  8vo,  with  34  Engravings 
and  Frontispiece,  6s. 

An  Introduction  to  Physical  Measurements, 

wltli  Appendices  on  Absolute  Electrical  Measurements,  etc.  By  Dr. 
F.  Koulrausch,  Professor  at  the  University  of  Strassburg.  Third 
Bdition,  translated  from  the  seventh  German  edition,  by  Thomas 
Hutchinson  Waller,  B.A.,  B.Sc.,  and  Henry  Richardson  Procter, 
F.I.C.,  F.C.S.  8vo,  with  91  Illustrations,  12s.  6d. 

Tuson’s  Veterinary  Pharmacopoeia,  including 

the  Outlines  of  Materia  Medica  and  Therapeutics.  Fifth  Bdition 
E<lited  by  James  Bayne,  F.C.S. , Professor  of  Chemistry  and 
Toxicology  In  the  Royal  Veterinary  College.  Crown  8vo,  7s.  6d. 

The  Veterinarian’s  Pocket  Remembrancer  : 

being  Concise  Directions  for  the  Treatment  of  Urgent  or  Rare  Cases, 
embracing  Semeiology,  Diagnosis,  Prognosis,  Surgery,  Therapeutics, 
Toxicology,  Detection  of  Poisons  by  their  Appropriate  Tests,  Hygiene, 
etc.  By  George  Armataos,  M.R.C.V.S.  Second  Edition.  Post 
8vo,  3s. 

Chauveau’s  Comparative  Anatomy  of  the 

Domesticated  Animals.  Revised  and  Enlarged,  with  the  Co-operation 
of  S.  Arloinq,  Director  of  the  Lyons  Veterinary  School,  and  Edited 
by  George  Fleming,  C.B.,  LL.D.,  F.R.C.V.S.,  late  Principal  Veteri- 
nary Surgeon  of  the  British  Army.  Second  English  Bdition.  8vo, 
with  585  Engravings,  31s.  6d. 


28 


7,  GREAT  MARLBOROUGH  STREET. 


IirpK*  TO  J.  * A.  Chubchiij.’8  Catalosi-b. 


Allen's  OhemUtry  of  Urine,  33 
CommercUl  Orjfanic  An*ly- 

Anderson  on  Fingers  »nd  Toes,  18 
Amutage's  Veterinary  Pocket  Be- 
membrancer,  38 

Barnes'  (K.)  Obatetiic  Operations,  « 
Diseases  of  Women,  0 
Beale  (L.  8.)  on  Liver,  13 

Microscope  in  Mwlicine,  13 

Slight  Ailments,  13 

Urinary  and  Kenal  Derange- 
ments, 33 


Bt-ale  (P.  T.  B.)  on  Elementary 
Blologr.  3 

Beasley's  Book  of  Prescriptions,  8 

DntgglsU’  General  Keoeipt 

Bonk, 8 

Pockrt  Formulary,  8 


Bel!  on  Sterility,  8 
Bellamy's  Surgical  Anatomv,  3 
Bentley  and  Trimen's  Meilioinal 
ITanU,  » 

Bentley's  Systematic  Botany,  8 
Berkart's  Bnxicbial  Asthma,  13 
Bernard  on  Stammering,  14 
Bigg's  Short  Maniwl  of  Urthnianly, 
18 

Bloaam's  Chemistry,  36 

laboraU>ry  Teaching,  36 

B<nisAeM's  Photo^kflcntgraiihy, 
Bowlby's  Injuries  and  Diseases  of 
Metves,  17 

Surgical  PatboK'gy  and 

Morbid  Anatomy,  17 
Brocktiank  on  QalUtones,  15 


Bnxtburst's  Anchylosis,  17 

Curvatures  of  ^ine,  17 

Dislocation  of  Hip,  17 

TallpesBquino-Varus,17 

Bnmrn's  Midwifety,  8 
Brown's  Practical  Chemistry,  38 
Bryant's  Practice  of  S<irgery,  17 
Burckhardt  and  Fenwick's  Atlas  of 
Electric  Cystoscopy,  33 
Burdett's  Hospitals  and  Asylums  of 
the  World,  4 

Butler-Smvthe's  Ovariotomies,  8 
Butlin's  Malignant  Disease  of  the 
Lar3rnx.  31 

Operative  Surgery  of  Malig- 
nant Disease,  31 

Sarcoma  and  Oarctnoma,  31 


Buzzard's  Diseases  of  the  Nervous 
System.  14 

Peripneral  Neuritis,  14 

Simulation  of  Hysteria, 

14 

Cameron's  Oils,  Besins,  and  Var- 
niihes,  37 

Candles,  37 

Carpenter  and  Dallinger  on  the  Mi- 
croscope, 38 

Carpenter's  Human  Phwioloo,  8 
Oautiey  on  Feeding  Infanta,  “ 
Charteris'  Practice  of  Medicine,  11 
Chauveau's  Comparative  Anatomy 
38 

Cberers'  Dlseasss  of  India,  10 
Churehill's  Face  and  Foot  Deforml- 
Uea, 18 

Clarke  s Eyestrain,  10 
Ckniaton's  Lectures  on  Mental 
Diseases,  4 

Clowes  an<l  Oolemati's  Quantitative 
Analysis,  35 

CVrwes  and  Coleman's  Elementary 
Practical  Chemistry,  35 
Ckrwes'  Practical  Chennslry,  35 
Cooley's  Cjrclupadia  of  Practical 
KeceipU,  37 
Cooper's  STphllis,  33 
Cooper  ann  Mlarants'  Diseases  of  the 
Bectum,  34 

Cripps'  (H.)  Cancer  of  the  Bectum, 

34 

e ....  Diseases  of  the  Bectum 
sn<i  Anus.  34 

Air  and  Faces  in  Urethra, 

34 

Cripps'  (B.  A.)  Qaienlc  Pharmacy,  8 
Culls  Lectures  to  Nurses,  7 
Cullingworth's  Manual  of  Nursing, 7 

Monthly  Nurses, T 

Ualby's  Diseases  and  Injuries  of  the 
Ear,  30 

Short  Contributions,  30 

Day  oa  Diseases  of  Children,  7 

on  Headaches,  15 

Domville's  Manual  for  Nurses,  7 
Doran's  Gynsscrrlogical  Operations. 
8 

Druitt's  Surgerm's  Vade-Mecum.  17 
Duncan  (A.)  on  Prevention  of  Dis- 
eaaes  in  Tropics,  10 
Ellis's  (T.  S.)  Human  Foot,  18 
Fagge's  Principlea  and  Practice  of 
llediclne,  10 
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Fayrer’s  Climate  and  Fevers  of  India, 

10 

Natural  History,  etc.,  of 

Cholera,  10 

Fenwick  (B.  H.),  Blectric  Illumina- 
tion of  Bladder,  2‘J 
Symptoms  of  Urinary  Dis- 
ease, 2^ 

Tumours  of  Bladder,  22 

Fenwick’s  (S.)  Medical  Diagnosis,  12 

Obscure  Diseases  of  the 

Abdomen,  12 

Outlines  of  Medical  Treat- 
ment, 12 

The  Saliva  as  a Test,  12 

Fink's  Operating  for  Cataract,  19 
Flower’s  Diagrams  of  the  Nerves,  2 | 

Fowler's  Dictionary  of  Practical  | 
Medicine,  11 

Fox  (Wilson),  Atlas  of  Pathological  ' 
Anatomy  of  the  Lungs,  11 

Treatise  on  Diseases  of  the  ; 

Lungs,  11  I 

Franklaixl  and  Japp’s  Inorganic  I 
Chemistry,  26 

Fraser’s  0|M;rations  on  the  Brain,  16 
Fresenius'  Qualitative  Analysis,  25 

Quantitative  Analysis,  26 

Qalabin’s  Diseases  of  Women,  6 

Manual  of  Midwifery,  6 

Gardner’s  Bleaching,  Dyeing,  and 
Calico  Printing,  27 

Brewing,  Distilling,  and 

Wine  Manufacture,  27 
Oimlette’s  Myxoedema,  12  ^ 

Glassington's  Dental  Materia  Medl-  I 
ca,  20 

G(x11ee’s  AtLos  of  Human  Anatomy,!  | 
Goodharfs  Diseases  of  Children,  7 ] 

Gowers’  Diagnosis  of  Brain  Disease,  ^ 
13  i 

Diseases  of  Nervous  S3's-  I 

tern,  13 

Medical  Ophthalmoscopy,  13  ; 

Gowers’  Syphilis  and  the  Nervous  ! 

System,  13 
Granville  on  Gout,  14 
Green’s  Manual  of  Botany,  9 
Groves  and  Thorp's  Chemical  Tech- 
nology, 27 

Guy's  Hospital  Keports,  11 
Habershon's  Diseases  of  the  Abdo- 
men, 15 

Haig's  Uric  Acid,  13 
Haig-Brown’s  Elementary  Physio- 
logy, 3 


Harley  on  Diseases  of  the  Liver,  14 
Harris's  (V.  D.)  Diseases  of  Chest,  11 
Harrison's  Urinary  Organs,  23 
Hartridge’s  Refraction  of  the  Bye,  19 

Ophthalmoscope,  19 

Hawthorne's  Galenical  Prepara- 
tions, 8 

Heath's  Certain  Diseases  of  the 
Jaws,  16 

Clinical  Lectures  on  Sur- 
gical Subjects,  16 

Injuriesand  Diseases  of  the 

Jaws,  16 

Minor  Surgery  and  Ban- 
daging, 16 

Operative  Surgery,  16 

Practical  Anatomy,  1 

Surgical  Diagnosis,  16 

Hellier's  Notes  on  Gynaecological 
Nursing,  7 

Higgens’  Ophthalmic  Out-patient 
Practice,  19 

Hill  on  Cerebral  Circulation,  3 
Hillis’  Leprosy  in  British  Guiana,  20 
Hirschfeln’s  Atlas  of  Central  Ner- 
vous System,  2 

Holden’s  Human  Osteology,  1 

Landmarks,  1 

Holthouse  on  Stral)ismus,  18 
Hooper’sPhysicians’  Vode  Mecum,10 
Hovell’s  Diseases  of  the  Ear,  20 
Hyde’s  Diseases  of  the  Skin,  21 
Hyslop’s  Mental  Physiology,  5 
Impey  on  Leprosy,  21 
Jacobson's  Male  Organs,  22 

Operations  of  Surgery,  17 

Jellett's  Midwifery,  6 
Jessop  on  the  ^e,  18 
Johnson’s  (Sir  O.)  Asphyxia,  12 
Medical  Lwtures  and  Es- 
says, 12 

Cholera  Controversy,  12 

Granular  Kidney,  12 

(A.  B.)  Analyst’s  Com- 
panion, 26 

Journal  of  Mental  Science,  5 
Keyes’  Genito-Urinary  Organs  and 
Syphilis,  23 

Kohlrausch’s  Phj’sical  Measure- 
ments, 28 

Lancereaux’s  Atlas  of  Pathological 
Anatomy,  2 

Lane’s  Rheumatic  Diseases,  14 
Langdon-Down’s  Mental  Affections 
of  Childhood,  5 

Lee’s  Mlcrotomists’  Vade-Mecum,  28 
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tion  of  the  Bye,  IH 
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lirNeill'i  laolation  HoapitaU,  4 
Maloolm'a  Hhyaiolojcy  of  Daatb,  16 
Mapotber  s Papera  on  l)ermatoU>Ky, 
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Marcet  on  Krapiration,  3 
Martin’s  Ambulance  Lectures,  15  , 

Maxwell's  Terminologia  Me<lica 
Fi>lyi(U4ta,  a4 

Maylarils  Surgery  of  Alimentary 
Canal.  16 

Mayne's  Medical  Vocabulary,  94 
Mercier’s  Lunacy  Law,  5 
Micmaoopical  Journal,  aT 
Mills  and  K«>wan's  Fuel  and  Its 
Applications,  37 

Mo.>re's  (N.)  Pathulo|(1oal  Anatomy 
of  Diseases.  3 

Moore's  (Sir  W.  J.)  Disesues  of  India, 

10 

Family  Medicine,  etc.,  for 

India,  10 

Morris's  Human  Anatomy,  1 
Moullin's  (Mansell)  Surgery,  16 
Nettlesbip’s  Diseases  of  the  Bye,  16 
>' otter  and  Firth’s  Hygiene,  S 
Ogle  on  Tympanites,  15 
Uliver's  Alsiomlnal  Tumours,  6 

Diseases  of  Women,  6 

Ophthalmic  (B«.)yal  London)Hospital 
Reports,  18 

Ophthalmolngioal  Society's  Trans-  | 
actions,  18 

Ormensi's  Diseases  of  the  Rer\'«us 
System,  13 

Owen's  (J.)  Disesues  of  Women,  6 
1‘arkes'  iK.A.)  Practical  Hyjtiene,  4 
I’arkes’  (L.  C.)  Kleineiits  of  Health,  4 
Pavy’s  Cartsihydrates,  13 
Pereira’s  Selects  6 PiWrriptis,  8 
Philliia’  Materia  Medics  and  Thera- 
(leutics,  8 

Pitt-Lewis's  Insane  and  the  law,  4 
Pollock's  Histology  of  the  Bye  and 
Byelids,  19 


Proctor  s Practical  Pharmacy,  8 
Purcell  on  Cancer,  33 
Pye-Smith’s  Diseases  of  the  Skin,  31 
Quinby’s  Notes  on  Dental  Practice, 
30 

Ramsay’s  Blementary  Systematic 
Chemistry,  ‘Ji 

Inorganic  Chemistry,  36 

Reynolds’  Diseases  of  Women,  6 
Ricluutlsoii’s  Mechanical  Dentistry, 
» 

Richrooml  on  Antisejcilics,  7 
RoberU’  (D.  Lloy«i),  Practice  of  Mid- 
wifery, 5 

Robinson  s (Tom)  Bcsema,  31 
Illustrations  of  Skin  Dis- 
eases, 31 

Syphilis,  31 

Ross’s  Aphasia,  14 

Dtsesues  of  the  Nervous  Sys- 
tem, 14 

Boyle  anti  Harley's  Materia  Metlica, 

9 

St.  Thomas’s  Hospital  Reports,  11 
Saustim's  Valvular  Disease  of  the 
Heart,  13 

Schweiuitxon  Diseswesof  the  K.ve,  19 
Shaw’s  Diseases  of  the  Bye,  19 
Short  Dictionary  of  Molical  Terms, 

34 

Silk's  Manual  of  Nitrous  Oxide,  30 
Smith's  (B.)  Clinical  Studies,  7 

Diseases  in  ChiUlren,  7 

Wasting  INseasesof  Infants 

antrctiiltlren,  7 

Smith’s  (J.  Ureig)  Alsiominal  Sur- 
gery. 16 

Smith’s  (Priestley)  aiaucoina.  19 
Snow's  Cancers  anil  the  Cancer 
Process,  31 

Palliative  Treatment  of  Can- 
cer, 31 

Reappearance  of  Cancer,  31 

Solly’s  MetlUwl  CUiiistology,  15 
Soulhall’s  Organic  Mst.-rla  Medics.  9 
Squire’s  (P.)  Companion  to  the 
PiiarmatMifxria,  8 

London  Htapitals  Pliar- 

niacopcrias,  8 

Mclbixls  ami  Formulir,  37 

Starting's  Blements  of  Human  Phy- 
I sioltigy,  3 
: Sternijerg  t Bacteriolngy,  1 1 
1 Stevenson  and  Murphy  s Hygiene,  4 
1 Sutton’s  (F.)  Volumetric  Analysis,  X 
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Sutton’s  (H.  Q.)  Lectures  on  Patho- 
logy, 2 

Sutton's  (J.  B.)  General  Pathology,  2 
Swain’s  Surgical  Emergencies,  15 
Swayne’s  Oostetric  Aphorisms,  6 
Taylor’s  (A.  S.)  Medical  Jurispru- 
dence, 3 

Taylor’s  (F.)  Practice  of  Medicine,  10 
Taylor’s  (J.  C.)  Canary  Islands,  16 
Thin’s  Cancerous  Affections  of  the 
Skin,  22 

Pathology  and  Treatment  of 

Ringworm,  22 

Psilosis  or  “ Sprue,”  10 

Thomas’s  Diseases  of  Women,  6 
Thompson’s  (Sir  H.)  Calculous  Dis- 
eases, 2.3 

Diseases  of  the  Prostate, 

23 

Diseases  of  the  Urinary 

Organs,  Zi 

Introduction  to  Cata- 
logue, 23 

Lithotomy  and  Litho- 

trity,  23 

Stricture  of  the  Ure- 
thra, 23 

Suprapubic  Operation, 

23 

Surgery  of  the  Urinary 

Organs,  23 

Tumours  of  the  Bladder, 

23 

Thorne’s  Diseases  of  the  Heart,  11 
Thresh  on  Water  Analysis,  4 
Tilden’s  Chemistry,  26 
Tomes’  (C.  S.)  Dental  Anatomy,  20 


Tomes’  (J.  4 C.  S.)  Dental  Surgery, 
20 

Tooth’s  Spinal  Cord,  14 
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Dictionary,  M 

Tuke's  Dictionary  of  Psychological 
Medicine,  6 

Tuson’s  Veterinary  Pharmacopoeia, 
28 

Valentin  and  Hodgkinson’s  Qualita- 
tive Analysis,  2*5 

Vintras  on  the  Mineral  Waters,  etc. 
of  France,  16 

Wagner’s  Chemical  Technology,  27 

WaVsham’s  Surgery : its  Theory  and 
Practice,16 

Waring’s  Indian  Bazaar  Medicines 
9 

Practical  Therapeutics,  9 

Watts’  Organic  Chemistry,  26 

West’s  (S.)  How  to  Examine  the 
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Westminster  Hospital  Reports,  11 

Wliite’s  (Hale)  Materia  Medica, 
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Wilks’  Diseases  of  the  Nervous  Sys- 
tem, 13 

Wilson’s  (Sir  B.)  Anatomist’s  Vade- 
Mecum,  1 

Wilson’s  (O.)  Handbook  of  Hygiene, 
4 

Wolfe’s  Diseases  and  Injuries  of  the 
Bye,  18 

Wynter  and  Wethered’s  Practical 
Pathology,  2 

Year  Book  of  Pharmacy,  9 

Yeo’s(Q.F.)Manual  of  Physiology, 3 
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